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ACOUSTIC WAVE RESONATOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a filter with an 
improved frequency response characteristic that 
employs a bulk acoustic wave BAW ladder filter and a 
stacked crystal filter SCF device. 
SOLUTION: A BAWR-SCF circuit 1 is a 4-port device 
that has BAW resonators 2, 3, and a stacked crystal 
filter 4, and also ports (that is, connecting points) P1, 
P2, and 01, 02. The input impedance to the ports P1, 
P2, and the output impedance at the ports 01, 02 are 
respectively 50 ohms. Electrodes 26, 24 of the BAW 
resonator 2 connect respectively to a connecting point I 
of the device 1 and to a connecting point G1 (earth). 
The upper electrode 26 of the BAW resonator 3 
connects to the connecting point I and the lower 
electrode 24 of the BAW resonator 3 connects to the 
lower electrode 24 of the SCF 4. An intermediate 
electrode 26' of the SCF 4 connects to a connecting 
point G (earth). Moreover, an upper electrode 25 of the 
SCF 4 connects to the ground connecting point 01. The 
lower electrode 24 of the BAW resonator 2 connects to the ground connecting point Gl, then a 
via V is provided to the device 1 as its structure. 
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(57) [Rtt] (*jE#) 

ma] baw «Lr»7>f^-atxscF t/hx^ 

BAWR-SCFIeI^ 1 teBAW 2. BAW # 

«2£3, *J:tffllJIffll»Jll7-f;^-4*#-r*4*- 

hr/Hxx^^ #— h (-rate-feftajft) Pi. p 2 , 

0i;fttf02€:<&tt. *-NPi, P 2 *3cfctf7p- hOl, 02tt* 
tc50^--AtT^)o BAW *fi8 2<B«ffi26£24fcL 
-etl, x^Xl©*«jftIt«ttjftGl 

BAW *igg3©±ffl«ffi26'b*fc. 
IK, BAW *SS3a)Tffl««24tt, SCF4cDT^m®24 

rcais-r*. scF4©±»««25tt«awoiicM8 

n o BAW Afi»2<DTS*S24^«ttttlKjaGltcXie 




(2) 

I 

[»**!] /W*W£fc(BAW) 7 4)V?-\Z&^ 
X. 

S2<0#C0#-h<h, 

wes i <Dtt<D#- b<Do*><Dmi#-htim2#-h 

WES 2 co#co#- h CO 3 CDS 1 #- h £S 2 h 
£©M£«ttLfc*2*R£, 

S 1 CDltgcCDBAW *ggtftt)T, 8985»1*«JCH^J 10 

cttaLfcttiBAw *me«*. fro. fnE&iwB 

tfflrE*2*»t©miC««Lfc»2BAW 

wes i cois&cobaw *figgt. 
si«JiS!«ft7>r;^-(scF) r*ox, wesiba 
w jtfis&ffiESi 1 co#cotf- H 

t©iB-ei»B* i mmzmmLfcm 1 2 s^<h 

ft#U fro, Htff2m2^4 , <D«^{cig^bfcm3 
SS^ft^TTSWESlSCF i^Wb, 

[R«fl2] 1 tcEfcCOBAW 7 4)V*-\Z%>^ 

X. WESlBAW *a§§frWESlcD#(0#--N(0 5*> 
©fflrE*l#-hta»bfc*lSB^tttE*lSCF O 

WE»i»^K»BL&*2^£ft«u wes2ba 

W WESlBAW ^a^coWESlS^WE 

S 1 (D*fCD;t?- h co 3 "6 ©WES 1 #- h ^cOPbITSJE 

si^istcsisufcsi^ft^u we* 2 baw &m 

^fr£fc. WES2co#co4^H<0<5*>coWE*l tf- 30 
h £ttfittttjA&0>m-CWEJB 2 3Mft£2«Lfc& 2 JH 
^ft^T££<hft#®£TSBAW 7>fM- 

[w*s 3 ] mam 1 ice«©baw 7 -f ;i^-ic*^ 

T, WESlBAW WE*lco*fcotf-hco5 
ft ©WE* 1 #- Mc«*SL&* 1 JHPfcWB* 1 SCF 
cOWESl^tcS*£L£S2ST<hft#U WES2 
BAW AS«**WE* 1 BAW ttm®ttB*2NIT£:WB 
SI SCF OWE*l*f^©M"CmE*lWj»JCilttb 
^l^tL, WES2BAW #«B#*fc, WES 
2©»©#— HO-S-S^WEIBl*— htME»«j«i: 40 
OBTWE* 2 mB£»t Ufc* 2 flfrfft^TT* d £ ft 
WatTSBAW yj)V5>- 0 

bJC, S2co?gg:<Z)BAW #«»ft:&U MES2cOffi» 
COBAW &a^frS3BAW ^a^£S4BAW *I8t«ft 
WES 3 BAW *fig^, WES 1 SCF £WE*1© 

#<o#- b(D3t><om^m2 <o#- h towruEJB 1 

»«KH*JlcSiKU WE* 4 BAW &m&&* WE* 3 
BAW KfiS^KES 1 cD#<0#- hcOWE*2 #- h t 

©MTWE»i**£*sLfc*i*^ftwu we* so 
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4 BAW fc. »E*tt4i:liE8 2 0»0*- 

h co 3 ft ©WES 2 h db ©BttrWE* 2 #SlcgJB 
LfcS2^TftWT£C£ft4*&<h-r£BAW 

o 

T. WEBAW :7w>Jl^-fr£6lC*2<OlSg:<OBAW 
igft^TU HUES 2 C01SS: COBAW ^a§sfrS3BAW 
§§<hS4BAW WES 3 BAW 

WES 1 SCF h WES 1 <0*hO#- h<Do ftcoWES 2 
ht©IBTWE»i»iaK:iaMt*«b v WE* 4 
BAW WES 1 SCF <fcWE«3BAW ^ag££cO 

mTWE*l««^*teLfc*l»Fft*U WES 4 
BAW *cfiga**fc* nE8«^iffilEa2©»©#-h 
CO 3 ft CO WES 2 #- h i cor^TWES 2 %R icSfg L 
fc*2^ftWT*££ft*#®<>:-r5BAW :7^;U*-o 

[»*«6] WEB AW 7>r;^-tCJ:oTS*m$n 
fcWEiSiB«««§^ ^-coSCF r/HXI:J;^T4 

y ft WT^> c <h ft*Hf®£i-£lS3fcgi l KE« coBAW 

[»**7] SCF xA<Xt>l^ii^t)^*^^BAW 
L 7 4 )V9 - \Z J: o X5-7L%Z> J: 0 K ^ ffiib« 
^Scoi/^;i/ft#A^dchft#m^-r^if*^i jce« 
(OBAW ^>r^^— o 

[11*^8] If 1 tCE«<OBAW yj )V* — \Z%>^ 

x. fBi^aHjaEft^afts^ffi-ri^^WESiiBA 
w^a^ft^iib, *2*«»ttifcTft«ft**m"rcfc 

3JCWES2BAW ^a^ftl^l^b, l»ET»y7f*« 
ES 2 #SH&8ccdKI8c-C* 0 , WE±»y ^/ ^fr*WE 
*l*S««R<Z)HftT&0* fro, WE*'6«ttRf 
e fr> WES 1 BAW *fi»^J:tXWE*2BAW &M^<D 
O % (D'ptS: < £ 1b—JjlZ£-D Tl^Hi^n^ *> 3 -OCO 

&mm$i%i£. wes i scf \z^xm^m^n^m 

TrS2iSiiS*®ftj£^m-rcfc3lc:WESlSCF ftl^H 
C <h ft«r@<hT^ii*^ 8 ICEKOBAW7 

o 

m&m i o ] wes i baw *ag*5cfc«wE* 2 ba 

W ^a^cO^^frTcoiP^ft^TT^JEm^ft^^, WE 

si scf fr^n^nTcoiPSft&o— 

3k WES 1 SCF ©WE*2«Wi6*fiftfeOH9E«i6 
Scfr> WES 1 SCF ©itE-»©fftl©ftioWE* 

E® coBAW o 

[it jftm 1 1 ] wes 1 baw #as^ WES 2 BAW # 

as, ^ctr/WESlSCF co^^<0^<chfelofr. 
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[W#li2] a;I/^#14S(BAW) y4)i?-\z&^ 

mess 2 <Dft(D#-b (Dotcom i #- h 2 h 
t © w-e«« l Acm 2 mm t . 

Sfl 1 £>?SSfc(DBAW «^fe^T, ffiEtfl 1 tttHCttPJ 
ICg^LfcJg 1BAW #fig£<&ifMESg 1 ©SffccOBAW 10 

ME*lW»tlMHa*2 8Wlt<D 
WTf««Lfc*2BAW ftfiS£«trfflE»l©«R<0BA 

*l«JBaHSft7^;^-(SCF) T^oT, MEHI1BA 

t i mm \z&m l i sff £ « 2 m=? t 

KH»«bfcJB3WFt)#"r'6ltBJIIlSCF 
ff§2<£>?I^<7)BAW 3kfi£T£>oT. MEMI 2 $>«RO>BA 
W tB3BAW^«8§^«4BAW 20 

MEIB3BAW ftfiStfMESS 1 SCF <hWES 1 <Z>*t 
©#-h©'5%fl!>ttE»2#-htfl!)M-e*9E*l*ISl 
Ktt*Jl;:«ttU WEW4BAW £££**ffiE!S3BAW ft 
fig £ MESS 1 tf- h © 5 "6 ©MESS 2 h <h 
©IBTttEJBlWfcaiiLfcWlJtf**^, MESS 
4BAW ftS«#<£fc. ME««W£MB*2©#©#- 
h © 3 "6 ©WE* 2 h tOHTHEJI 2 «|| KcS«f 
Lfc»2SB- : p**-r'6J:5K:3teoT^-5«rE*2<D*» 
©BAW ftfig§<h, 

ME*2«»CiBm:*«l,fcSS5BAW ftfigg-Cfco 30 
T\ MESS2©#©#-h©?l3©MESSl tf-H;:a 

iib&»iwrt*rr*i»EiB5BAw ^fi§§<t, mess 

2#»£ifc*ncS«UfcSS6BAW *ISlf»oT, WE 
K2©»©#— h©'5 , 6«)WE*2#-- hKlil«U&» 
1 «^ £ ^TTS MESS 6 BAW ftfig<h. 
SS2SCF t»ot. MESS5BAW ftfi£©SS 2 ^TtC^ 
eUcSlSf$tU ^O. MTESS6BAW ftfig©SS 
2*^fc»»LfcSS2« L *fc*U &i£j£^/f! 

a>«rE««At««UT^a*3S« ; 3 !: ta6K:* , r*«i 

ESS2SCF i**t*ii:«:»itT5/^>#tt8B 40 
AW) y^JV*-. 

W*ai3] A;l^9Mt»(BAW) JW— fc*lr> 
T. 

MESSIER**. »lco»©«ttjS[t* 2 

mess i #r©mess i *&ME* 2 

ttHttRtt*eS*ttrrft:a&0>MBfll l fg^ot, 
mE*l»ttH««««^»l»ia»«»tt&«*. ft 50 
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Lr»K«-C««Ufc*l©*R©BAW ftfig£<&2K 

mess 2 ^r/^ *n*n<D&i<Dtt<o&m*iim2<D 

MEi 2 fSoME* 1 ©#©*ttj&*«(»B* 1 fg^) 
MESS 2 U MESS2^R©MESS 

l©»<0««jft(D-*tmE»2©»<D««j«tlC*Dfc 
*flMS©3«IC«S LTSS 2 #ttH«RfE«£S*ffiT 
fc«>©ME3S2^R-efcoT. MEft2ttttMttR£« 
3WJB 2 ME»2#a^&<tfe 
lo©SCF MEBAW 7^ ;U^-d^3 5iia#« 

»tt«*tr*3«**jB«*a*ab, mE*3«tt» 

*«a*ME» 1 »ttSSSBSt MESS 2 itttt^ftScjiS 
*t©BJftT*-&^tft»«t"r*A;^*tt«(BAW) 

imxm i 4 ] nes 3 mRftetfitBSi 3 s^s 

/y^ME»l*tt««**»©W*"C*t>T- ME 
m 3 HttRft«jWnBJB 2 jft»*«P©H»-e* £ 

*cE«©baw ^^;u^- 0 
[W*s 1 5 ] W*^ 1 3 (ce^cdbaw 7 -r 

*51>T, £6tC, SS3^R£-&3k iJESS3#R**SSl 
0»©««jftt»2©»©«*jat*#U, mES3f 

r©mess 1 ©#©*«jftjwmESs 2 ^r©mess 2 © 

#©»«££»« U »E»l©»©»«ja©-*i:lll 
E^ 3 ^R©MESS 2 <fc Kfc>£:*{I-^©§ 

«JC*«LTtB4»ttHjK»*S*K*ai-r&»OfflE 
i3?aT*^T, ttESS4#tt«ttR*S*iSSl«» 
»E*3HttS«*tt, MEW 
4Wtt««RK*<0MRTfc*?K flMBSS3*Rj&*ttl, 

r»E«T«ttLfc^n^n©«R©BAw ftfig^^tr 

IKES l »»d<A*»*J;tflHA»**l/. iEffi*« 
3j«WE*&<t'blo©T>5 : -^caa.b, flfrE»l» 

»©fl9EA*w^aJiip$n^fs^^««-rsfc«). ^d; 
tx, MEm»«ftai;TjButtt««*mA'r«fc«)a> 

BtfESiaS^TftoT- WE»lffl»^l/t;^#tt 
KAM-mitli7 W (BAWR-SCF) 

tlElBlS^^HttRfei. H«fHilC^ 

ltE»2«»#A*«*J:ffffl*«**b. ffiE«2ffi 
»Ol»EA*«W<ltE*&< tfe locOT>^^(Cjg*£ 
L> mFE / >^<<ht> lo<7)T>5 : -^^emfEm2g|5^(7> 
MEA*«^iS^n^m#«:iaiK"r*fc*. Iff 
Em 2 V^onEU Aff 2 ^Sfg^^m^T 

-5fca6<Z)«E*2ffl»T*oT, MESS 2 2 BA 
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WR-SCFBfc£WU We*2ffl##+*Httft fc2. « 
f N 3ti^^TTg6y y ?\ fccfctf^SR f haIZ&K 

an. 

89ESS 1 BAWR-SCF@B£ffiE*2BAWR-SCF[El&©#* 
^l^-(SCF) lC««Ufc«R©AJP^SMt«(BAW) * 

w*ai7] mebi s&k:. msaus 
ic#«sn**>5-o<&BAw #«g««ru ME*2ffi 

2SB»©Bf[EA*gSi:©MtcifSanSiiJncDBAW *H 

[W*^ 1 8 ] 1 6 JcEiEOfflE— fi^ w 

-KfcHT, «TE*l«»i:atE*2«»a>^a<4:t) 

— ^oSR^OHjEA^ffl^n^n©* i h 

HtfEfiK»©S9E^3S:< i:t>-*©ffl»(OH8Em 

*ffi^n-en^2to»<05R-h*-&^ S9EBS#© 20 

3 ^ CO WB^a < £ fc— :&©8B#©fflrEBAWR-SCF[E!K 
ME* 1 h© 3 * ©* 1 h £ ituE* 2 

h9E* 1 0D*f h CD -5 "6 2 <0tf- h £ h&E* 2 

hcoo *>©*2 h £<BKUcSittLT^ 

WE«»©ME^&< tt>— *©»»©WEBAWR-SCFIhI 
tt©ttEt*R<BBAW #MB**, MEJBl*«titWc* 30 
JRLfcfglBAW ^figch. ffiE*l*MI&inB*2WK 
fc©IHTSMbfc*2BAW »E»»© 

MrE^3&:< tfe— *©as»©ttEBAWR-scFiaBa>((rEsc 

F ^1, fg2. &cfctf*3S^£*rU H9ESl*3cfc 
CtiB2tt?W. ME* 1 BAW #«g£Jfra!6 2 

- h © o *> (Dwimm i h t ©m-cme* 1 smsuc 

BS«U mESB3«^WE»2W*^««UT^*c: 

-td&^T, 99E«#cDflaE4>ft< t^-JW^M 40 
EBAWR-SCFOK**. S 

lUESCF <hffiE*2©#<B#-H©5%©ffiE*l©# 

"-h^(OMrcflHa$nfe«3BAw *ng£, 

ttE*3BAW *«gi:S9EfB2 CD»©#- htO'P'feoaj 
ESS 1 #- h t<DWTil«Ufc* 1 ^ft^tt^^4 
BAW «8T»oT. ttE»2«ltK:«»Lfc«2«HF 

t> *rf 3 ME* 4 baw *lBfc**t«i:i*1»»iT 
[i*^2 0] SffaflttK 3««w*k 
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^rl7-< Jl^-7^* 1 »2««^g<!:* 2 
i£A.g££WU 

ME* 1 3««9«X.B»1B 17^^-^27^W 

2im«8B»<om*fiBtcaiBLfc-€-n-en<D* 1 ©ttcotf 

huE*i 7-r t«(E»2 7^^-©&^d^n 
-en©* 2 ©#©tf- h t>w u 

g2©»<0#-h(D5?O'>a<i!)gl#- h**ME 

-en<&AV^#tt«(BAW) ;u*-iei&£WU me 

^^2 raftR«r«lC*3fc o T^n^nilii#«€rjS^ 
ME* 2 3IS««it«tt* 3 7YW-t*4 7>fM 
ME* 3 7 >f — <h ME* 47^f -CD#4r d«*n 

-en©* i h^u 
«lE*3 7-f t«fE»4 7-r;^-<ofi-*-®'5 , 6 
©ME* 1 ©#©^- h © 5 *><h>>U <it)^l*-h 
7&<iWEd>ft< tfclO07>rt(:Ml, WE»3 7 
^M-tME*47>f;W-^ WES««S8»<OA 

*«^a«bfc-en-en©*2©»©#-hfe*rb, 

HUE* 3 7^;^7t ME* 4 7 >f <Dft* jW-tn 

me* zy<< ji^- ^me* 4yj £*** 3 

R**t»4«iftR#«JC*>fcoT-tn-€ r niliB#«e 
fttE*i. *2, *3. *4 :7^;1^-©&*©MEBA 
h©5^©*l tf- N£ME:7^*-©*2©*f©tf 

mmyj)\s?-<Dmi<Dtt<D#-b<Dot><D&2#-- h 
£mzyj)i?-<nm2<Dtt<Dtf-b<Do%<Dm 2 

ht©IBT«l«UTl»*JII2*|lt. 
B9E*l*«Jca^JJC«3KUT^S*lBAW 
AtE* 1 ** t WE* 2®i<h (DmT'&m 
BAW ^Sgch. 

ME* 1 BAW *Sgi:ffifW7>r;^-<Z>S9E*2<Z>»0 
#-h©3^©*l^-h t ORTflER 1 *ft tcg^ 

-(SCF) 

HOE* 2 *«K0»ttjacctt«E IT^SS 3ffl^^r Wf£ 
ttESCF ^^^^^^^^-17^^ 
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m&m 2 1 ] m*m 2 0 iztm<D?zL t>v - ^e- k 

SJBSL SB2. ^3, *J:tfi4 7>fM-(7)ft*© 
BAW 7-r;U^-@K*^6lcS3BAW #fig£»4BAW 

99esi3baw *fis*<H»aBSi*«(ca:^Hc»«L, 

8tifS!fl3BAW *«S^h9BBSCF ©8915* 2 flTFlcaie L 

Btifem3BAW *««**IMB7-<^-a>»2©»©#- 

ifflfiM§4BAW Jfefig*tfflG%3BAW KHOltE!K2l 
^ £ iff IS 7 -Y )V 5> - <D m 2 <D M <D * - h <Z> 5 ^ jtrj 12 % 

i h t ©hthSes i swsucsie Lfzm i sh^sw 
Hfifss4BAw &mmf)m%mm&£mm-WL7 * )v$- 

(Dm 2 (DttCDtf- h<D? ?>(Dffimm 2 h £ (DPelTfilj 
Em 2 SMftlcaiS Lfc* 2 *F*«rr * £ £ <h~T 

[«*S2 2] iSc«2 1 »CE«0)^3.T;P • ^E—F 

2rl7>fJ^- O^CDBAW 7J — £6 

ic, tfffsm3BAW *figiiHfrE7>r;p^-©»2(0jt(D 
#- kz>h9E8s i h tomx-tamm 1 *«jcit^jtc 

[fflf*S2 3] Mf*«2 1 JCE«©^i7^ - ^-h 
4— fi:7>f ;1^-<D#*<0BAW 7^J^-0B^ £ £ 
ESS 1 BAW *««tOMT?lWE»l**«^l«C»«l!lx 30 

[0 0 0 1 ] 

A;i^#tttt(BAW) *«»*J:C««S[liJl7-f;^- 
(SCF) 81^7>r^-i:Ht5. 

[0 0 0 2] 

[«*Oft«l A;U*9Mttt(BAW) MSr/H7 (3 
«»C*l*Ttt M »BtA;P^5Mtjftft«»ffBAWRs)" 40 

5*»t?t)aenT^5) ^to ; ty , j>'7^7^M 

2 1S©^< ^©A;^#tt8f /H X, BA 
W *««^«fclfflWBa!ISft7^;^- (Stacked Crystal 
Filters: SCF)**fcie>nT^3. BAW £;}Ig<hSCF £<Z> 

BAW #fi«f3tt2*<0«ffii:, CC02* 
£fflV>**&fc*S. iintttBIWfc:. SCF 50 
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«U 2tt©JE*Hi:3*(Z>«ffi^*SWJC$^ns. SC 
F ^/WXT'te, C(O2fe0)JEmS^^^C0^?)!]<O— tt 

3^oms^^^^>ss]^T^ms<h2#@<7)^rBi 

[0 0 0 3] BAW #figWU «*fth#n>;>f fc«fO« 
«7>f^-4 I tJ:<ffll^n^ MM DriscollffrgQ 
riscoll) , "ty 'J ->7^7>fM*IST^;D^- 
lcfctt*«ift<0ii# ,, \ »ffifc>'>#v*A. 1986. p 
p.365369 o CCODriscollco^fPtCfi, m^J§SS<^BAW 

a nr^*. p^obaw ^ngo^«[Higs^^7 

(R) t3£^iOD^+^A'>^>X(Co)<h^*n^<, 

[0004] ^>r;u^— hw-kbws— rD<om^m\tm 

£&BAW *«»t!6WK:*«!-r*Ct^J;oT, Drisco 

\\<Dmmzm^nT^z^mT~ttm-rz>z.£&x% 
x(Co)*»«nH»»Tffi«'r^c:ttt'r€r3ti:ti. * 

[0005] baw #ffig£-&tr:7-f te, 

<h LTBAW *fiS^SilJ3Wlil/37^W-* 
"BAW «137^M-" <he^^chtcT^o fibr 
»7^;^-©K»tt. K.K. Lain t&mcD 4t GPS cofc^ 
cO^/^*;^^^^4&^^;^^- , ' (Lain) . IEEE@^& 
v>^> ? ^A, 1992, pp.471476 l£E«SnTV>£. ^ 
©*ffCE«SnTl»-6J:'5lC, BAW ttL37>fW 
-ti, lt>K±©BAW *Sg*7-<;P^-rtaSTaL^JJC 
ttttU. ^O, lOJ^±(0BAW #M&&7 4)l>?-Jft& 

xft&&m?z&o\zmmmzffitfL2tiz>. 2^>obaw 

*fig42«i:43«:^tXAa!M&BAW L -f )V9<-A\ 

^:016tC^To 2 0©ttM»ttBAW *ag43^45, « 
J:^2O(0»K«3ttLfc*«g42<fc46^'&trt>5— tPO 
ASMA: )BAWttUr»7>r^^-44*Hl 8 IC^ 
To BAW [JL37^ ;l/^-44CO^ffi(slK^^2 Q\Zt£ 
To $^^t>-5— o<OASWftBAW — 
472:02 liC^To C W 47tt, 'Vt7>X© 

tnfc" h#ni/-f ^oT^T, H18©7>fW- 
44K:Mffi(LTir^^ BAW A«g48&BAW *fig49t>^ 
^n-5o C©7>r;W^— 47©^fflfilslK€:H2 2JC^"T. 
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[0 0 0 6] BAW libc:i7^M-H it^HCg^L 
( "it^MST <ht>(^?) ^rti^tKDy 

^ic^^^lcfi^ff^ti^o ^{UlC, BAW Iil37^ 

[0 0 0 7 ] BAW liL37-f;W-tt, W*tf, BAW 
BAW *ag(0*Ji» (layer stack) (0^n-?ntf>Ji*£CD 
BAW )l?-<DW.Fmmffl *«8§fi. 

fcBAw ft«»^K*mrK^j^<fctfat^j*a«jRft<fco 
t>*U-6©-e**#) o baw [iL37^^-i;^^ 

nS©yy?-ttII[M»«*5«fctf»l8»l(l!(OBAW ftfig© 
BAW *Iffi©Q77^^-l:«koti^SnS) . 

[0008] m*j«tt£<fct«*fc»tt©BAw #a§§<z>*a 

WxH BAW *a«Kll72rS-€-nfit±©IIIlJB**tt 
^> Aa«SiB^^3i«ft«H&JPSa^6a:«ftttlll 

»»*a»«fc D»^iJEE«Ji*»tP J: 5 »cB:w*a»*» 

««*jctt^j*a»a>±a5*«©»$ *3S«jfta«*ffl 

[0 0 0 9] BAW HL37^M-©ttSH 071: 
^TBAW *a«8©*^«flBlBiK^6-ftSt$6fcA<a 
<1*<£>BAW *Ig©S^HIJ««^>^^ 
*>X am)43j;tf«ffi*WV>^>x (Cm) JCcfcoT^i; 

s. baw #a»<Dfi^#aHiK»Tta, baw 

baw *a«tt»B©<i:5K:«sB 
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o c©ia^j*a«ift»J:ofio»H«[R-ett. baw 

*a»©-f >K-^>XliS*tt*»t). BAW*iI§§<7) 

(tt«#att««*wv>*>x (co)**&£i;<5) «to 

ttHWRR-ett, BAW ^I^^f>lf-^>Xi^if 
£Ac BAW *a«©a63?>J*aHJftftJ:OS5lr^« 
iKRTtt, 7VWX<&<>hT-^>Xtem#SStt£l$ 
r/HXW^j^IMiSSTft BAW ftfig©-f> 

io >tf-^>x«ftiis<hAo. ^j^asiKRTfa^/K 

-f XttBttlCffilTH*) . 
[0010] 07 JC^T«ffilHl»«3aiH Lfc«fiffiIelK^ 

#-r 52:3 ©baw (fci^.«»KBAw *a^<ta 

#IBAW *gg§) £BAW L 4 

7-f;^-a>*«*a««R»4»»BAW ** 
g©EMftfiMi;§H8»t*5. CCD^&RT*, BA 

w ttuc:»7-<;^-a>A*«ttWj»Jc»»«*$n, 

•^mct^r. BAW ttir»7^;W-OIM*«Stt 

<7>iiia#«©T*tcgEir^y y^**-r. baw 
20 ttbuT»7-r;^-o*ict)ott>jK^*a««Rtt. 

S^JBAW *a»©il[5iJ*a««R*J:tf»gSBAW 

ot^fiB8»t*5. cnb«)«iissft baw 

ffiRRx^* h;i/±<DBAW ttL37>f ;i^-a>ms<£> 
*4>««RK:, **Wi*©jEaiK:»*. #»BAW *a 

#bbaw xmmtem&v&o 
izmzm*. is^jbaw *fig©s^i*fiH»[»ttt, m 

MBAW #a«tt#tt©<fc 3 Ka*IT5 (bf:^T, BA 

30 KfrtS) . ^ISlchlt, 7^^-©AHl»1t 
7^;U^-lslBS:«#^aSifi"rSi:€r. BAW «137 
^^^-©*^HiftRtCS«*b^«»[R*«fO«^ 

baw << )is?-<DAtimzW0]2nrzm&. m 

[0 0 1 1] BAW ©«S5*aBftR 

b:*j««baw *a»***w*aea*aj-r««RT? 
#bbaw &mm-xn>?>v-<D&^\zMz>n 

[0012] ra»MH t **s&nBAw tti37>fj^ 

50 «*t«-TBAW W^tt^-f^- (Ctlt3«4OC0BAW 
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[0013] ho-^<D&mfttem&fkfo%zmi 7\z 

&Jt^£iEfcL£fc^-e&>5<> BAW teb^^Jl^- 
411101 7(D^feg:^^jg^mTfe^T^^>^, ^-tf> 
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Si 



<DMi)mZ*&-t>. f^'noai(i:g2l:'JXh$n 
Tl^»f4^tfC(h, 3) 7^1^ -4 1^50*— ASf 
P B 1T^£*rO>£C<h* 4) :7^;U^-4I^IJi^£ 

[0 0 14] 

[l£l] 

S2 



f g#lBAW#«SS(43, 45) 

m 


4-KBAW*i6»(42,46) | 

m 


(Mo) 


308 nm 


-t ') y-r>(Mo) 


308 nm j 


EmS: Sfrffcffil&(ZnO) 


2147 nm 


EE«S: 
SYbSSHZnO) 


2147 nm 


(Mo) 


308 nm 




308 nm 


nit^fca^sio,) 


90 nm 


mmm. 

-»rt^*(sio,) 


90 ran 






8f2§8JI: 


270 nm 




352um*352um 




352 um'352um | 



[0 0 15] Sl43J;tfg2£JlT»£<£5tC, BAW ^ 
^42JC^2"3C7)^^^^n-2)^\ BAW i£JI§§43lC 

MmMz£^xm&&2ntz#Mm$i%t&. m&mm& 30 

M$g42\z£^xm&ltit!ntz#Mm$i§k<£ 0 
[0 0 16] jiJjpCDBAW ^s^:?*;^— 
BAW l*LZW7 J )l?-tf^^Zm±m&M<DU'<)i'$: 

^baw &mm<Dmmizitf^z7 4 )\s?-<D&w&mm 

XM^ommtttf^KteZo (7j )1>?-4\£Q&^ 

ffi»Jfc«£0 1 9 C^f 0 dtlfdfcL mI^<hUT. 1)# 40 
}!§§43£45H^1 iCU* h$nti^i$t«^}$o 
i^O^<i:, 2)#gg£42£46te3t2tCUX h$nw 
£JP2<h*m£fSo/l£^tr;i<h> 3) 7J)l?-4M*m 

[0017] iHiil 9 £ji.T#P£ 
i^^T^-<^^-44^#A^MS^^m«> 2O0BA 
W ^^L^^fcC^^^^^^l^^^^gU^JU 

^^-{Ci^iU^BAW ^USs^/f! d <h iCcfc 0 7 



m #M^zm^zm£izbz.nte&Ti l zi£z><> £6 
\z. tzt^7 4 )\s?-<Dmi®mmfc&&&w^&fz&<D 
±x*tmtii,xmctzti>xib, 7 j )\>?-tf^xz> 
m±^m<Du^)v\z^^m(ommm\z^^x\t^+^ 

[0018] 117 1 9 \Zk-?£?IZ. ^rtl^tKD 

9 -4 1 t44<D&* iz j: o xm&m £ nrzm'pm&^t&o) 

\zcn^(Dm&&fo^&mz%:mm\zm 1^7^01^- 
izm&znz^cDx&Zo 

[0019] m&&t&7 J )V9 — \Z 1 OJ^±0DSCF 5^1 
KSCF ^/^X€rffl^-5fiJ^«, ft§!>ltt&BAW teU^ 

^ w - <om± t it^x & 0 & n fflit«« 

X&%« SCF <Z)AS!M&SI4>* : ! ! '*ffilHlS8SH 1 4 

-To z.<Dmm®mzte. mm-t>yt7?>*(2im) . m 

ffi*WV>*>X(Cm/2K «FfflfifiSt (2R> , *5<fctf»£* 

\z. scf ta, ftttttttbfcatw+^/^^^^ico)* 
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[0 0 2 0] ±ieO)BAW «137 )l?-lZR*>tlZ> 
-lCfcH><0^(7>^,£a*££o -^©^(hLT, SCF 

C<D0teSCF ©ftfflfl9aHift»K«**LT 
US. 1 o£U:<BSCF «&88iS^6fi§ric£*i£ 

7-f *g$#flP5. 382. 930 ^JCfB 

U0T 3 £ 7 -r ;k*-<D£#-*< X<h1ISI<* jWrafr* ZL t 

*u^;i/^iiSp-rspj^tt^^So z-nt><Dmmv>yj 

[0 0 2 1 ] El±©«9tt*S» BAW «L37>fM- 

)i*-\z&^xmi%mfrmi£nzu'<MzmMvrzm± 

[0 0 2 2] O(DB8'0*tt— fi^>r;P^ 

-kbits *><ot&£. — ( "ssswa* 

XiLTffll^n, 5/— /t— CD§ft« (RX) 

ta««(TX)«»*a^ic»(BbT, h^>v-a-o 
Rx«»iTX«»o*n*nk:»-r*««*a«K*#^ 

SfccDT&So rl7>fJ^- fete, 7>rt^tt 

-<z>Txa»**u*r*(i^*at«-r*fc«)«>#*iBji:7 

— A-©RXffl»Jcfg^B<HlrtC7>f L ^SfsTS(i 
[0 0 2 3] 
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n«a*s!<3!)as w*AB«>a:*Mctt*ffi»ttR bad 

f/HX$ttrt>©fe*S^ GSM 2HI«T<J;<ffl<r>5 

[0 0 2 4] fS*<7>BAW fiL37^M-^OT^ 
CDSCF r/H X C <fc o TSftt S i t ©T* SfliSRR 

[0 0 2 5] *»«©fc5-^©SWIl B^yyfi 

[0026] *mw<Dt>?--D<D&m\t. m 

[0 0 2 7] *aS«©a6ft-5B»t?iJjfttt. 0®£J^ 

20 [0 0 2 8] 

Jf ^ISS 7 -f (BAWR-SCF) =fn^ X SfcttlHlB^ck 

oT±5fi©*cfctf«SO«WllH*JK»b, *58»OBW* 
H^-r^o *56^(0— OG>^Jfi«fC?£oT, BAWR-SCF© 

©W7?»«lfcS2*ll<i:§tt5. d<7)BAWR-SCF[eJ!& 

ttU3EiT»Kt5»l "m^J" BAW 
B*«fctf»2 BAW #«g£;&U fXJI 

30 ^(Stacked) 667>fM- (SCF) £^tffc(7)-e&£ 0 
©^ISWCtt-sT, miBAW ^HgteBAWR-S 
CF[eIS§<Dm 1 h £SCF (£>Sg 1 JB^tcoWrfB 1 
iCfitfUKUgaTS. m 2 BAW *Sgfi, mi BAW Afilg 

£ig i h <b<Brat?s! i mmzmi&Lfzm 1 

»2«*fc»«rr**2*^£*tf. SCF 
S1BAW #|ggt«2*— ht©Mt?mi*««C» 

ttiftJMKSK LT^S C t3ft«a* un. 

40 [0 0 2 9] *Jffi9I©fe3 — ^©*H«lCfieoT. ^2 
#5&BAW 1 «HPrt«SCF com 1 BAW ^ilgchfg 

l*^t0)IB-C*l»«lCiittbT^SC4*l»^T, 
±e©IslB8i:a«©BAWR-SCFIar»*«««Sn-5. 
[0 0 3 0] *&W(Db5-~-D<D'£mM\Zi£'DT. Z <D 
BAWR-SCFIHB^m 3 BAW *IBB*5«fctX*4 
BAW *«B**-r*Cfc*IIHfiT, ±fe^tHis&fcs<y© 
BAWR-SCFIsl»3^a«Sn-5. m 3 BAW *gBttSCF <tm 
2#-ht<OIIBT»l»«»Citt5iJJC»ttb. ^4BAW * 
M§§{^3BAW *I»t*2#-ht0lB"e»l»»i: 

50 afeUcSlSf^TV^o 
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[0 0 3 1 ] *RWD£6ftS*«W£ttoT±Ba>0 
R£«fla©BAWR-SCF@ft**»ft$ft*. LfrL&tfib* 

*&m<Dc<Dmmmiz*5\,*T\t. !H2#kbaw &«i§gd 

£1*^14, SCF OfglBAW ftfigtSiafi^HT 
tt. SCF <h^3BAW £«&0mTttl*ttlC»rr 

[0 0 3 2] **§8<Z)S^^t>o-0(O^JBWT«. 

"A7 >X0<h n^c" h P £#OBAWR-SCFIeI&3&< 
S#t^n^>o *»^©C©SljS!SWJCi:SBAWR-SCFlHlKtz 10 
tt, ±E<BIsI&lcS«HLfc* SSl43£tfS2BAW 
§§> f&l*5J:tfSI2»«. 40^"h, &cfctflO<7> 
SCF rt^2:tt£* miBAW #fcfigf4* BAWR-SCFS&Otf 
-h<D?t=><£fgltf--h£SCF OglSf^til 
$M6KB*JK««rr*. §12 BAW ffllBAW 
1 #- h 1 Wftftttt UfcJB 1 a 

T*«**ft. W2»*U£«ttL&ai2»F<&«* 
W. SCF Kltt, 81 BAW J«Mg£3ff-h©5fta>SS2 
#- ht©BT* 1 1 ^ct^2^f 

^l^o £<&BAWR-SCF[§J&t4, Sfc, IB3BAW #«8S<!: 
84BAW *fiSt*^t)«l*$n5. 83BAW 

a, scf i:si2#-hi:<z)ra-emi»»jca^jt3»3«-r 

S. 84BAW 83BAW 5&g§§chm 2 h <h 

»2**K:*|«bfc*2jB^«l*oT^'5. 
^>XCO<htlfcBAWR-SCFlHlKfCti, »2**»Cit^JtcS 
KU rt^, sJ^h(03*a>»3#-H;:»IBLfc»l 

*»t5»5BAW £GDA7>X<Z> 30 

tnfcBAWR-scFiEiKtt. 2 etc wz2mmzmmzmm 

U ^"3, h©5*©fB4#— h»caiSbfc»l«ll 
^*<Srtrt&6BAW «^tt^o ^W<0ir<0*l«W 
tCcfc£BAWR-SCFt4. i^toSCF *>€>»JfiSft*. 

dOSCF IC14, *1, 82, :fccfctf83*g^7^£n 
SfSl«m4, 85BAW 2^^*181^. 
82SfH 86BAW ^S3§c08 2S^tC»&U 83 

[0 0 3 3] *»WlC«fcntf, JiffiBAWR-SCF[Hjg§<£>t£* 

SH'fcJztfSCF KJg«LfcBAW #fi«£ffll>*C£K:<fc 
0> BAW *J:tf«BS!e»7-f^ 

vm&zf* BAW «L^7>fj^-(:J;oTMW(: 

*W©BAWR-SCFIslB«, fclx.tf. {®*<OBAW fil37 50 
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[0 0 3 4] *^^CDBAWR-SCF?A-fXC0^^{Ci3^ 
T» BAW M iff*J«8r LfcBAW 

»8T ) LfcBAW ^H§§f4, a«©JP$^t>^)«Jl#«r 

ttrdi^Sil^o coia^Jg^BAW #Mggt4, afc3&J 
ttMBAW *«88lc-&*n*«H#J:D»^«IH»*$to 
C£#M£L<* ^tlCctot. &BAWR-SCF5V\W X 

B#|j&RBAW *fi»©at^J*«©«ttRT±»y y 
^SrJf Sfc. 36^J«jRBAW *fiS©flSL^J*S<Z)«tt 

[0 0 3 5] fe^— o<7)*5SM©ffi«{CcI:ntf, BfS© 
( "RtT ) RAW-SCF5W X©*-M1*RT. £fcte 
^■©ifijfl-rfi-SCF *«RATO-SCFE»© (flt#J#«£**aj 

-T) ***«Hift»^»2s««itt*««a»©^i-fn^ 

*f6K©BAWR-SCF-7 f /WXf4, 
^n<BBAWR-SCF^A-YXtf> "Rtt" **M«RT?, S# 
#STt4& < 8 2 ffiMtt£c«££*ffi-r J: 5 JC«^"T -5 

c^3^a*b^. cn«, BAWR-scF^N*-rx^co«-& 
m7gi>%i<>£^omm<Dfztb*v&2>o 

[0 0 3 6] eOBAWR-SCF0g§(Ct4. MX-H* 
M *«5^-*ifi)BAWfta8g^SCF 
jB9Jfc«*0>BAW ^iI§§<hSCF ^ilt^tSo BA 
WR-SCF^ A-T X £ IPS ^ ^ - £ figffl T £ C i: t' «fc o T , 

mztitzm^. ^/wxTaffeKUzosR^-r^-r^T© 

feintl^C^^. ^^^(DBAWR-SCF^/WX 

[0037] fc-5— : 3©*asw©««k:«tntf, 

OBAWR-SCF^/WXOft^^, ft^/t-f X<7)^ig+tClr 

(via) t*tt«fc5K:«iaansc:i: 
[0 0 3 8] t>3— oa>*»w©ffi«tcJ:ntf, 
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g§0|?l2gitfm, ^L«tf c2 , ^^gCfNaT'T^/ 10 
[0 0 3 9] £6fc5*3SW<0ffi«t;i£ntf* fa7;b 

-r;w^-©#^ttss«s«©ai««»»©m*«^a 20 

^ctr/m 2 ^ >r ;i^—<&«-* ttt-ttnen©* 2 <&*k*> 
^-Nt>t^n^o mi^ct^m2o^^'<;u^-^m 

2(0#<Z>#-htD5*5£>4>ft< £fcfrll<Z>#--Haiii§ 

ns-^n^n^BAWR-scFiHiK^w-rso 

[0 0 4 0] ^rl7^M~^2MM^ 
tCtelgl 7^M-i:S2 7>fM-^ty^t^ 30 
1>IK C tl 6 0-17 ^ j^-^^^r }if n^)^ 1 
h t^rtl^tKDWZ 2 CD%i<D'& — h £ *«FO. 

l(7)^-hti^<<ht>l^(07 7 >x^fC^T^o 7 
>fM-©l2^*-hH ji§fiS@^sm«^ 

«fc ^ ^rapi$ns-?-n^ncQBAWR-scFiHiBS^*fr s. 

[0 0 4 1] 40 

[0 0 4 2] *&m<Dm&<D&& is^$mm*wfrtz> 

m\Z. Bl-B6lCjimw*#tt&(BAW) f/HX^ ■ 
cktfH8-Hl 3^-rfflHS!lSS7>r;^-(SCF) tc 

(BAW) ^A-f ;UCOV>Tte. 1996^10^ 2 BtB^CO, Ju 
ha Ella i:J:oTKWSnfc. M ««-ffiffi«il*ff 3 
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IS 

[0 04 3] Blt02l: t RTfc*>-&«jW*flli§28€: 
^"To 'BAW #fig20fcL EEmH22. S38b . ^SfI38a 

(fc^tf#u<^K) . miT^m®24> m2Jigsm 

S26, lg£28. X7f-M>h^40a <h40b , X7-^ 
^^^34, *5J:^affi36$:WT-5p E«H22a, WA 
tf. 8fl:ffiiB(Zn0) , «MfcE»(ZnS) , **C^SS{bT 
;i^-r>A(AlN) <Z><fc^tt»Ri:UTBiS-CfrSJ:5«: 
ffi«*m£«rr*. R28». 2OC0J1, -Tftfe-fe. »± 
H30*5«fctf«TH32€*-rs. *-(0JBIJI£ffl 
^Tt>«kK S±B30te> W^Ltf, ~>U=3>(SiK 
fcSSKSiOaK #U vUnXpolysi), »St^iSfkT 
^^-r>A(AlN) ^b^^>o BTS32te. #JX- 

A (GaAs)^b J138b PJAtf, Si0 2 £>£^ 

ttGaAs*>6riS*. T««*24tt. ft (Au) , ^EU 

y^XMo) > -^A (ADrt^JsK^fc^T 

t^-5<Dtt, fttt, EE«H22<bdEfi*Cffl<Z)»SJ: 

tf, ftttuK t'J^fXMo), &£l/>fi7;l^— ^A (A 

+ . JI38b i:32tt*— ©JI<hUTx/WX20<OSS36 
±£pmfcj£IR£n*. Xyf • ^-T >h*^40a £40b 
« % £CDJ£— /f £Jf38a ^I^TX7f>^^T^C:t 

^34^-e^-S) o S«36tt, ->U3>(Si), Si 

0 2 , GaAs. «5t^i*7X©<fc5&aft*^SS. 
^ . ry^ > K^40a <h40b (D*£iiLT, S«36C0-gI5 
WX7f>^n, K»^Sffi36±JC*KKSnTb^ 
o fefX7-^t !V ^34^fiK$ns. 

[0 0 44] @3 ICttBAW ^gS21$:^To BAW *S 
21«H 1 iC«I^TS*SSfc:S(HbT^S^ «tt^39 
^frfira^tlT^S, ^M^2l(7)Sit*, j»28©ricl«8&{C 
«ttH39**S36±Jc«Hl'rs. ftMBflOi-^T^* 
ritSnfcSfc, x^y^ 1 • C^-OHWOa i40b O + ^So 
T«tt«39*«» 0 »3^tl, x7-*t7 ^34*^*8 $ tl 
«ttJI39««WOI»*nTl^BI, »32^ffi««22«r 

[0045] m®24<h26tc^fcoT^nsD$n^>mmf3^ 

^UT. **»20i:21©5K*K:»bTffi*IH22ttlS»* 

JSM$nT^OK28co*'\A^o CCOi:^(CbT, XT 
y ^34tt. ffi«H22^**fflbfciB»**«36^ 
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[0 04 6] H4£05te, t)O-O0f/HX. 

t^^tl^n^T. M38b &ffiXT^fc^Cii$:m* 
X. BAW #«g23a teH 1 <£>BAW *S3g20<D«ie<i:SflSt 

-r£&tf>T&£o Lft*Ltt#<£. 5*A-f*23a a*BfS0> 

X23a ^[^HtS'M^^^S^CIi, K-rfcfc^HSI 10 
■ (B*#r) *tf«5^-70tmB4i©|llfclJtt*3 

^chfcT^sc^icescSftfc^. 

[0 0 4 7] ff ^7-70tt»»©l (^<hA^3^b 
9 COS) ^tlt^iK i4l:^t^i^ ^-70te3 
^01, -fft*l3, g_LB70a , *fflj|70b , &±Zfm 
Tll70£*rt*o 70a , 70b £>£tf70c CD#Jf te, Mx. 
tf, f/HXcotM8ST?l5ff4^ 1 WL^Sfi 
^_L®70a £STJ170c tt, #J*_tf, -> 
UnXSi), ~m<t&m (Si0 2 ) . sKU^Uo>, 
5— 9A(A1K »*^tt3|?U V— ©<k53te«^*»-f > 20 

b H, OTAtf, &(Au), ^EU y^XMo) , ft £ 1*12^ > 

*ft#a=*ffiTM&«:. S70a , 70b *<fctf70 
c K«fcoT**«K*R36*5#»Sft*. 
ct^{c^^^ft*Cttci:0. Kjtt>«S«36© 
Xy^>yft4S«tba^fc»tC, BAW *fig23, S*£ 30 
36te, 09*Jf, Si, Si0 2 , GaAs, *3Htt-fe7 

[0 0 4 8] 0 6 :3<0^:/<0BAW =fc«8S80 

OM^fM^^To ^S«80tt. mm/122, ilTStS 
24, tB2-h«ttS26. 18188, tf792££fo»£90 

f£Mm22. Slli3cfctfSI2«ffi24£26* 40 

«Jltt (stack) £»«ti. g«9Ote0iJAtf, 0. 

3DnB—lnim©»***^::t3ft«a*ly^. ^88co*Tic 
&«"rsi£792<B«im. OTAti, 100 um-400 /zm 

ttGaAsfcWTSfcOT&oTfcJ:^. #ig§§80 <h ±fB# 

* - 7 x - x £ ffl ^ * <h n -5 jA t? i; ct -5 ( c « He r * . 

L**Lttift<&. Cft&#«»20£80£<&rW©£ftlBii& 50 
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^^^/N'-rx^si^-r^fc^tzffli^bft^^T^^o 

£<?:>U;f, ^Si§80cD^^, «22. 24. 26, ££#88(0 

r^T^fie$ftfc»tc. «sfi»»^xy^>4/$ftT 

S«90<OTrt>6« 9 *£ftk' 792**^1*3 ft*. 

[0 0 4 9] _hsBBAW ftfS^&^H MAtf. X/Vy 
* U >^ft*W*#xe*#^»»ft«*?iJffl ITS 
ifiLTfccfcH. BAW CTAtf, 
«ca«Lrfcll[J(*«fctfJtWI««ft«-r. BAW #SS(0 
#fiHKRtt. ^A-fXcaBffKJ; OftSittJCtettO. 5G 
Hz-5GHz(DffiffltCfc/l*C£a*i&*o BAW i&gS§ 

*o 

[0050] -?t£t>*>mmm&iky 
(scf) cdbaw ^A-f ^©fll^^jfiw^-ra 

8-Hl 3«*HUfta^6lftK-r*. 1^ 8 <hH 9 <hte, 
»JI8!*efl:7>r;l^-2<r ^r^t, SCF20* tt, 1136, 3 
2, 30, 24, 22, 38a , 38b , x7-*^y:/34, 
tttyf- >F*40a £40b a>e>«j*Sft*#, £ 
ft^tt-hlBBAW #fig20<7>«jS<fc«iHLT^*. £ft£ 
©■KitlAT. fg^^^^^^^-20' tt, ±IBBAW 
*«»20©««26«caiHbfc, *«!titLTfflV^* 
2 *ra«ffi26* fe^tJ. SCF20'tt*fc. «S26* ±^J; 
^ffiSH22^±{cgH©^ft*?iJ!jnl£m^23 : fo^tS'o SC 
F20*te£bJC, EESS23<OS±gC^±{ci2®$ft*^3 
±g|$Sffi25^^tfo mM25<h26' tt, BAW ^Ht§20com 

«24*«krx26ta«©3»»e#"r*t)©T?t)j:(r». * 

fc, J£«H22£23«:, BAW *«S20<OEE«B22t«<H(Z> 

^*J:3iC, ^ffi^38a tiSCF20' Offi<7)@(7)gl$^^M^ 
«Jfea<, EE«H23i:«ffi25<Z>ffl»* ! fefioTli*. 
S«±, SCF20 , <OJE«B2243J:tX23«:-eft-€ r ftmiT» 
IEm@22^ 2 ±g»EESS23i:-r*o 

[ 0 0 5 1 ] m 1 0 te, ^ttH39^5PAfc, 0 8 43 ±ZS 

^^-To x7-^t7^ (mi OKtt*SftT^fct>) 
*^-r*fe«6^, «14H39Sffl^*. «ttJB39*««tD 
»*^ft*IB, »132«JE«li22€:«8|-r*. 

[0 0 5 2 ] H4<h(a5C0BAW *fig23a ©Si: SOU L 
fc, S36, 70, 70a , 70b , 70c , 24, 22, *5<fctf38a 

C^t, SCF23' iiJ[JDOEEm®23, m2+Ppim® 

26, ;fe«fct«B3±S««25*>*tf. ^25*3^^26' 
14, BAW *^g23a (7)^^2443 cfc«26taiH<Z)*r»*# 
■T*fea>"et)<fc<- JEm^22^^^23t4, BAW *^g§23 
a (Om@^22<h^co«^^r ; &T*t>cDT't>cl:^o EE^ 
M23ttfi«26' t£E«»22©«»±K:E«b, ^fc, « 
@25t4, mm^23C0^±MJLtclS@'r*«> SCF23* coig 
26" f4}gifeSSi:bTffi^L, ^-70t^m^22 
(^^^M^o ffi8M38a tt, SCF23'<7)ffe(Dg&#£ig5 
«ltT3i<* S23, 25, ch26' HI 2 
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11 mm24. 25£26' . £cfctf&lIJI38a <£>-gfrft£<a 
&SCF23* 0>±B«#£^-t. SCF23' <£>JEE^I1I22 

£23n ^-n-en, m 1 TgBflEm/122* &&zfm2±& 

JEmg23<h-r^>o ^A-fX23* OT»aa>H»RfcS*tt 
^#^^d^^pJfig(cT^^:66{C?/^X23' £Htrr 

£?/\*<X23' ^-70<bmffi24ch<£Fe1lCl£tt£ 
C h T # £ d <h ( C ® Sc £ ft ^ o 
[0 0 5 3] 01311 JitgBAW *Sg80©«fie<fca® 
Lfc, Sfc9(h ^88, SglTSBm®24, » 1 TSBJEHJf 10 
22, &&Zfi¥792fre>mz>mmmt££ky << ;i^-80* £ 
^tc cft^co^&Si^icjDAT, SCF80' tt. ±mtm 

«<Dtt»£*tf»2±fflE«JI23, »2*M««26' . 
&£tfig3±gEmS25t>^fro EE«H22tlR88G)8S»± 

«»±icflE«je23*E«"r*. M«23±icsi3 

m@25£gfi©-f dCZ)5 ^ A<X(Z)S?l2m@26 , tegifc 

[0 0 5 4] 01-0 6CDBAW 
ffifflTS(7)<i:Hi;Sffi»»i:^lR*ffi<i:«:ffl^T, 08 20 

■ci^T**. ±K#JHLfc«fc'5*;:SCF <z>^{ffi0&£0 
14(C^-To ±j$bfcJ:^(C, SCF H 

A>^>X(Co) (B14M) ^2*-hr/HX 

LcsaigBfcififc***^*. scf ^m^mm 

^r^-To -kfBOBAW #fig©*^fcH«lC, MSB ft 

*©SI»7f»S. ±IB<7)BAW *«S©«^i:ra« 

IC, 3-SCF cdS# (fi^J) ^W^ttRtt^AWXtDftK 
±KE«Lfc«««r©J»£ (&£*tf. JEHU, 30 

[0 0 5 5] *»W©-0<Djg««r*tCK^-r§. ±» 
Lactate, BAW IZlsZWy-Ol'?— H m^Sy^t 

tu^TSS. L**L»:fefca<&, cn^07>fM 

fitS^feOL^tei^T'f^^o ±E©J: 
o\Z, nmW&&*7 4 )V*-\L BAW »4UiT»7>r^ 

T, *—?/W^ft»Cttbr»h#DS?-f <hSCF + 
ttLfcBAW *S»t«:HWSili:Jc:J;oT, BAW (il^ 

SSKffKSAtf, "fi*J M BAW ASS. "»B M BA 
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;u^-fi WAtf. s*4>baw tei.r^:7^;i^-&£ 

(BAWR-SCF) 5*A-T **fcte[ElB (FBARSCFx/W 

SC^TtSo ^RW^BAWR-SCF^A^fXtDBAW 
»H ±E<0* ^cttXHl-H6lC^bTl^^"rft© 
fe0lcSiWLT^T!)J:Ci e 3=fc, BAWR-SCF^AW X<D 
SCF H ±E<7>, *3<fctf0 8~Hl 3K^LTtv-5tvr 

[0056] *^w<num-st¥T/^ xe>m* u^MM 

SCF £BAW ftfigtt. 

\z. 74 )v$-<d -'mm" (-r&to-SBfa©) *h«r 
*suitt^oifijaa>«KRTii[?»j*s* 

yz?<0±JS\Z7 4)V9—tfiJ y^&mT&olzTZ&Fl 
*««**ffl-rJ: 5 IcAfflWftBAW ttl37^M- 
©F^gBfcB^JS^BAW *fiS«r»riE"r*. ^^c> "19: 
ff" y4)\,9— ©*-&H«RceaE«btf^ *S^W4-e 

©sEia©»«R"eafeM*fi***ur«fc'5Jc, 7 
-< ;u^-<7)iaii«^oT^x ^ s?ot*k: 7 w )\t9—ifl 

AE3RBAW *figtt«*S$ftS. BAW ttL»7-fM- 
fC^^T, K^lttttBAW ^Sgti. ^JSMAlBSJtO 
lr»<^J»«r»*JI«**tedt*«a*b^. CfttCcfco 
T. tt^JttttBAW AS«Oit9iJAtSMttRJ:0X(r)Mtt 
RTHL^JSSISBAW *Sg036^J*JB^«*-rsci:^pI 

^iJBAW ^Mg(c#j!jn@ (ZiiAffli) ^J6/2:0, 36 
^IJBAW ^ggJCiS^JBAW ^JigCD^ft^ftOSJ; 

baw *M©aijf#*©st«t?*tTt)j:i>. mmm&cD 

Vi) ^ifOcfc'pa:, «^tt#*JC«fcOft£Sft*. 
liaoT, baw ttur*7-r;^— ©BAW *«g«CM 
-r^>Cfte>©ISfi'±©!i^©#^t>, J^TJC^-<^BAWR 
•-SCF^/t-f ^©BAW**«tBabT#A6fta. "Ttt 
aTJCjfi^SBAWR-SCF^A-fXOft^COliT. 
"a^JS^" BAW Afigd "^^JS^" BAW ^^gJ: 
O s b»^*»#*J*t?ilt*«a*L<. CfttC^oT, 
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BAWR-SCFxA-f K*I««BAW Afi8Sa>^JKfia> 

[0 0 5 7] #BAWR-SCF®B©fti65i|«ttBAW &if§g 
tt, BAWR-SCFleJiStC^^tl^ffioa^ig^BAW ^«§§ 

»o«a»s»oc4*<a*Lir*. mmiz. £BAWR-SCF 

IhI?§^#M^J^^BAW #Mgte, BAWR-SCFlHll^JC^^n 
JB^SBAWR-SCF^/t-f Xtf)BAW AISOttttfcHt^K 

ttcna±E«LfttJ. 20 
[0058] h?—z><D*mw<Dmmzj:tii f i* bawr-s 

* (StfU) £aflttR%L<tta2ffiM& (»*J> 
mmmZft-DJi^lZ. 6-BAWR-SCFlHlg§^SCF SrfiiSTS 

^<t^T*t5o scf ©«a*w*tn^n©«'&fc:*5if> 
mmcD&ts<Dmz£-DTmi-tz>ctfrmi£is^K *>o4 
&£i^o L^b^^e. z.n*>(D "jf odm" co^-rn^r 30 

>£ttfB¥T*S c 4#S* b if 0 ft J: -5 

s^ipo "M" &mtzz£&m£is<* £tz. mm 

-SCF[*Ii&tf>SCF t/HX0)±^ *MU *5J:^Ta5mffi 
\t* BAWR-SCF^A-f X(£>BAW #®g<O-?-n-en(0*ffi4 

ol fueflsufcx/wxaia (UTizts<b\zwis<m 40 

fc*6J3»b<RWrs^ &SCF (DHaKD-S-fe©^* 
<4*>10*<BAW #fig<&«ffi4Kmfc*JP3£l#C>a> 

BiBxafc*^TiB£0»*^£;£a>*ft5r, 
RM\ Sit, *J:tf/*fcttffi©afl=»Ci-3T, SCF ^ 

4<r->5C4K:B*£nfeir*. KBS^tfJ^KHS 
W*<k^»KBAW #Rg£*«r*«^ ii^w 
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5 JO #&BAW ftaBtfitaiBAW JtaBJ:QJ*t>KB£ 

BiBSfB (BitXSttT«?**:»tfB*T*4^t^a* 
LlO iCfc^T. fi*J**ir>te#&BAW *fig<Oir^n 
^<0M»cB«Lfcff*t»^«H**O<fc'5lcSCF £81 
SLTfecfcK #&BAW &BBMRJI«$*. 

^oBWBAW «fiSli«i**sa^ J: 5 i:««T5* 
£n «Atf. ffl^6n*BfflpJB«:RW-*«P^Bja«« 
OS: 4 x. t£ ^/ w ^ Bit t # s fH * s c: <h a* 

?(CSCF SiJEjctSuifctfS. ctiz&m^cD^-? 
n-eftn, ±£e«E Little bawr-scfihi&gd "is 

;RRMttR&*tr>tt£2iftNtt (ttJU) #R«»R<zn> 

JfOiolc:* ^BAWR-SCFlHlgScDSCF £Bi£-f£ 0 

[0 0 5 9] SCF (DmmJi©J¥$4BAWR-SCF0&CDBAW 
*fiSi:<OK(OHfftt> SCF j^WR-SCF® 

RT?a**a*-5v»ttB2jssBtt*a*a*ai'r*i:'5 

flMCHLT. @24-02 7*15(i:$^i:<J:<l*T 

[0 0 6 0] B2 4H BAW 3&jlg (A) ©»22*«m (7) 
m2&m*>. SCF (B) 09H224 23<£>3-* tf^n^tl (T/2) 
©J»at»0»^lCO^T, fl^CDBAW *fiS(A) <0|B 

4{1*C7>SCF(B) GO*iJIS<7)/£mJI22423 

5tt, {itr^7>f ;^-o)baw ^sg^n-en(T) 

©JPS*»0£E«aft*tot>©tfi«b&«dOBAW 
LiT^^-f ;i/^-©ftS!WftHiSRlE«(A , )^^-r. HI 

)tt+-ba«R(fi)*»oT^*. *rc, m 

2 4 0)ffiaa22 1 23 t»-3B4r ©SCF (B) tt. i^KR^ 

(b*) 4 (fi)©***aHRR*«*m-r. 

[0 0 6 1] B26H BAW (A) ©^22*5 <kZ*SC 

F(B1) ©■22423©***-tn-e r nff) cDiP^^^oJ^ 
^(CO^iT, {S^COBAW ^S(A) Offim^224fi^0[) 
SCF(Bl) ©ffi«a22423*««-rs. SCF(Bl) tt, 0 2 
7(c^-TJ:^fc, ««R(fl)T , »2i«BiK*S€:«f'6. 

i^ftgc (f 1/2) Ti*«Ki«?iwKe* (c ) *m&\& 

To ««R«* (A 1 02 5iC^^tlTfe 

0> ^&R(fl)Jciiia««^ifiUT^^o 
[0 0 6 2] ^n^ncDBAWR-SCF^/WX©^^*^ 
^RTSCF ^S*«STttft<«2i«ISjft*fi€:jS*m 
T <fc ^ {C*^^(DBAWR-SCF^AW X C 43»«a 

^L^o SCF tfftT/HX©l5tf«i**»T 

»2iKB«*a«a*tH-ra^K:, bawr-scf^/wx* 

BiiL8(ri4^offl*JC«fcSfeOT*S. #JxJ£* BAWR 
-SCFx/WXO*'t«»RT«**fi$S*ttS-rcfc5fC 

scf ^MT5^^i;-3^tn ^n^noBAW 
4Bctr;scF ©Twaaa&^to-tn-en^BAw^fiB^ 
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Lxh^^K isfrL,tatfi*>* ccd^^scf (Dfznmmk 
w &mm<oi£mMti\zmte2>&2&m*oT^z>oT\ ba 

zom^, baw ^^com-jEm^^^^ 
raHtf^^co^-rn^ic, scf tf>±g&ffim/i£scF cor 
gBS^±{c^T^^^^^a«, cmte§sigxs£?i$t 

IcU ^X^S!f£l*§ (masking step) (D^fr^^'i^ 
[0 0 6 3] L^L&rt^ SCF ^BAWR-SCFCeI^O^^ 10 

*^^sct^ 2 mmm&m&ih-? £ o ic&bawr-scf^ 

§^6t^^. (^b^odbawr-scf^nwxc^— ozm 
m-rz^v-fo) imz£kTizmm~rz>) * zLvmsm 
ji^^^^^ut^o ffimT~&n&. scf 
tfi* -en^ncoBAWR-scF^A-r 7s(Dmi "mm" <p^m 

$OkT\ ***cfctf»2KB|jfi*aH»»<oe*^. ffi -20 
©KH«*gHJft»C*^"r<t 3 KBAWR-SCFlEl&SrKigT 

[0 0 6 4] C«)S2i«iiiS*lB«iS[ftJC*3tt5SCF x 
A-f XCOft^lCO^T, ^fg^cBBAWR-SCFxA-f^OHt 
ffi<h»afc:|il|-rs t> 5 -0(0*««©S«*^^#S 
"T^o ±IS(Oci:^tC, #5EW<BBAWR-SCF@&(BSa*:fB5 
mtt&tzWZ. BAWR-SCFIhI^C7)SCF xA-f Xtf)TS&> 
iSi^aM^n-enoBAWR-SCFiattOBAW 

l^o scf \t3-o<»nmm&stsifi* -*baw #ssti 30 

fcofc2 0©liIL^Sf, 0»A#««2OOnm Oil 
££&OC<h<DT#3i£3jn<7)SCF MMI*. a*, 9» 

An 6 n& ^ fa fcH«»<ai£ t a «bawr-scf 
Trt-(7s<D j &m\zm& l < fe^^s^^x.^ pjflgtto^ 

5i) TBAWR-SCF0»^0faa>*i^»»^ttSftS* 
H/li£gc£SCF lcj£*£B$-fr&tr>. ±lz 
K«bfc<fc5fc:, 3K^tcfi, Hffl*Jffift»^/sa»qi 
^<t^/^^«iOlft (fc<h*tfSCF ©f^iow 
±#»JP$^»r*BiS±OIB») S«fcffc»K, SC 
F r/HX (Dmffico 1 Oj^±^BAW *figt8tttH« 40 
WKSftSiPSfc&OcfcStcSCF ^A-f ^taiST** 
ga<*5«£*>*£. 3Baxgfc:*3^Tfi£Df# 

&\Z* *n*noBAWR-SCFHBS©«t«*Htt»^&. S» 

^^-Aaeii^pJ^^^^^^Jc. ^*i^n<£>SCF £gJ 50 
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<. SCF ©*W««*fctt±fiB««a>J»S6!)«i«fl:*CJ: 

tt, c©aili0ya>«^ baw #««a>-tn-«i«>ffi«a 

^itfSCF ©^n^n<DTfflJE«»tefc*3Au BAW * 
M§§£SCF ©-en-enoTfiSaffiOS-^SrHfif^JiERT 

snfco-rn«. sattfeo£B!ii;:&:<5T&*5 (& 

iffc5^0)«iBfl:£n/tJlW:. BAWR-SCFIeli&GDBAW 

ftv^ft^. «r«ffc-r, ffim^co 

[0065] scf fimmcD&mmfcik&m&itiizz&o 
\z "iir snTi«snsi©i(waj»stt» 

ffl(ri5«a*ffi^K*©««$©s«. 
'bcfcm scf <o±«««©jpa#«afl:sn, scf 

IB««i:TW««**BAW*K8g««©»S JC*(HbfcJ|t 
O^BAW *fiS0>«±aB«ffi*3<fc^*m«ffi^-&«>, BA 

w ^h3§£scf <D*n?n<omm&*nmzm. : fcTz>z- 

[0 0 6 6] SCF 3&«Bfa©*JIHtt»*a*tH-r2:i:* 
pJ^{rT^fc^tc, ^CJ;oT(l *M«l»^^ffi 

<?)scf taaft-r^^R^fc-stt^fes^ 

oT> SCF (DmmZMti k:»ut#* 

-SCFIB»**««R3S^6, SW-Atlsntt^Sif*** 
««*©K»t««sn*»2Kil*«*»*SCF (cS 
^m2^3£<bK&£<h<£STnkL SCF 3WBfa«>*« 

rz\tmm<o-zxDmt£ (fctAtf»^$t 

[0 0 6 7 ] KTfCifi^SBAWR-SCFIilK&^y US^y^ 

*ang»4:UT«a'r*2:t3ft« , r#*. **^tt, ma 
©-?-n^n©^x—A±jc»fiK$nsBAw #^§g£scF 

ffif&ffi&Z'StSJ: o\ZZL <DBAWR-SCF(eJSS^i3i^-r S C t 
t>T*-5. ^fc> ±2UfcJ:9K:. J^Ttc^^BAWR-S 
CF[nI?§tC«, HI— H6JC*-r±IBO«4r^aa(0BAW 
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JH*£:«§f<7)SCF m^tt£t>^frC<h#T#£o 

tf. #BAW *figtSCF ft, 0 1 ©BAW #«g2(K>H8 

<D$mO'<D<kote "tt^tt" fltifi (T^ft^ 

CD 81 if) 6ftOut#T?8*. Sfc, W^ttf* SB AW ft 

Jig^SCF ^-tn-Fft. 04(hil 1 C^tfA'-fXt: 

±^C0ct 5 lc#KBAWftfiga*BAWR-SCF[Hj» 
-tn-en^BAWR-SCFIslB^^KBAW ftSgtt* g±W8 

[0 0 6 8] BAWR-SCFlHl^tC^^a 
T^Cch^J: 0> WAH BAWR-SCFHBKHW* 
W*iBft*tf X© J: 5 &(60)lS©fA>f X £M 
JBLfcif^fCit-^ch, lKo*>©«jftrt**i;*. 
OWAtl/T. fl5 7-7/HX0S5A«, ffi©«SI 
O^/W X J: 0 t>*it WJC J: 0 3McT* * 4: ^ "5 

[0 0 6 9] *PBBAWR-SCFf/HXT*fi 
5 r/WX*«ffl-r-5a6&««AtbT. BAWR-S 

©#JTte, KTK&^SBAWR-SCF^/^f XlCfc^T* & 

scf ©mmjf te, ^n-enoBAw xmrnnm* ©eh 30 

l^o ^©fe^* &SCF teBAWR-SCFxA-f X©* 

fc, BAWR-SCF^A-f X©BAW ft}g§§<hSCF ti^S^ 7- 
HSr^** &««*7— »tt^n^n©BAWR-SCF 

f/H7©t^8RT?4»<Z)l»fi (fc<h/UfA/4) 
©iP££&^£^£*lT^3 0 £SCF tt, 

BAWR-SCF^A<X©4 I ^i£^©2#© 1 

^•J/Xl/X^yX^^fgutuchfc^^ SCF 01 40 

tt. «»5 7-©«±«4:SCF ©TSTOS^M©^ > 
^ — Xx — XlCcfc-^TSCF ©J6fflffi«B^|Sjrt>oTa!R 

x««fi$ns. bawr-scfhbjw, fi^7-»ft 

^OJC ^-f^M^^^CH SCF © 

ux^vx^aas-t*;^^ *vasfr&imB£fflnTfc so 
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XCDBAW ^CcfcoTfe^bn^ 

[0 0 7 0] fe7-OOW(i:L/t, SCF CD&K@@^> 
BAW ft«g©«.ffl*©jE«li©JS$©2#©l Ic^bt* 

n^^jfoci^^nro^o *-©»** sc 

F ^BAWR-SCFIalB©4»*^«»»rS*ftfi€:^-rc4:^ 
K^$nX^-5. £©«-&. BAWR-SCF[h]B©SCF 4: BAW 
«^^I«I^7 J U7Xl/X*>X^?ltec 
tCt^SS. fcrffU BAWR-SCFimB©*4>Hi£*<fcD 

Of^^o WAtf, SCF 4: BAW ftigg©fH 2 
MtX7 4 'J7Xl/X*>X^i;§C<hOT^ SC 
F ©m2i§p^ftg/l^g:TSCF ©^S^ 7-ifiA/ 

^x&lfett&u&t*. ^©^^lt, c©-r>^— x 

i-XtCctoT^Sx^^-^ SST&^ie^lSlJcjE 
«JB©^E»SnS££ttfcv^ -^©ftbOtcSIR 
^fcjf£n>5«> cntC^oTSCF OX7°U7Xl/X*> 

[0 0 7 1 ] *K^©BAWR-SCF^/N*-f X^HiSfdHUT 
t>3-o#*L35:ttn«3S:e3a:^^«rKTKMTS. BA 
W «fig8Bfl^-&tP*K^A-f X (fc^AfcfBAW ftgg& 
5 W1SCF) I* 1 z>U±(D\iT ZStSZL #J 

(ftKfiiLTfcfftLfc) ©<fc5&*>-5-o©SljS« 

i^cobaw ^^p a p©T^m^^fc^*r H im^^ 

ffil^utm^ *>U BAW «j$a&ifia^©-fcBMi 
g^lt, Sfctt, *©T»«S£^UT43Slf>K:« 

«iT^nn baw *Affa«(«affia©Jb 

[0 0 7 2] fc'Tte, 7>f;^-rtB8©E^Jfitit*iillP 

£*£tt^ft^£<ha*M£Lv>o ^n«0x.(c, x^;u^- 

(Cte, BAW ^gBp a o©TgBS®i:*F^Si:©rB^ BAW 
I«8fl©T»«St±«M4®B. BAW flU£g(a© 
*M«ffit±««atOM. ;fc£tfBAW SfiKBBiBOTSS 

[0 0 7 3] l^J4:bT, m2S\Z, mi 8lZfr;-?*><D 
tm®k<D. BAW «ur^7-r^^-44a ©[H]g§ia£^ 
"To B2 8JC^5^T, BAW ftig§§43©±g&m*i (UE) €: X 
^;U^-44a 0>A*«l*A(In)JcaiSL, BAW ftgg45 
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£46(D±ffi«ffi(UE)£:7-f^*-44a <0tH*»«*(Ou 
t) IC*BU BAW *iSS46C0-T««ffiaE)*ifi 

(gnd) «ca«-r*©tra«©*ffiT, 

§§42, 43, 45, *5<fctf46€::7-f 44a ©rtBWdfiSI* 

T^>o COcfcolC, 7 4)1?— 44a 0>«iSlC*3^T. BA 
W *iSg46©T»«ffi(LE)<!:«»»ttj«(GND) ^(DPbIIc 

0©*fig42» 43. 45, 46<Z>££ 0 ©IS (LE) <h (US <h£> 

nooxffiftfeB 2 8 i;^$nx^5. io 

[0 0 7 4] t>?— 3C7)0tJ<hLT, 02 9IC^UT, B 
2 8 0>:7-<;i>*-44a KSflabfc. BAW libcT»7-f^ 
^-44b (OEhISSS^^To L#>Lftfl*£>, 7^;^— 44 
btll 74)l$-AA\Z* BAW #H§§43<£Tg&S®(LE) 
€rA*«ttj«(In)lca«U, BAW *«»42<Z)T««« 
E) ettttttttjA (GND) ^LTBAW #«2§45<h 

46©T«««aE)*ffl*««jk(0ut) JCitteTScfc'S 
tc, BAW 7j)V9-A2. 43, 45, 46ttlBBStlTl^. 
£<03B«Ttt- 3 0©lf7VK V2, V3*7>r^— Ulifi 
rt£Rtt*!fcgj&**£. yjJVf— 44a ©h#ns?>f© 20 
fifty 44b <D h#o^<tOi*l^i:<!:dW 

&1ffc£, :7^*-44a \*y*)l?-44b <fc 0 fe 

[0 0 7 5] £ 6^Mt LT, 03OH 021 OA 
7>7><Dtnfz7 4 )V9 — 47\zmM<D/^7>7,(DLnrz 
V-OW-Aldi ^<©«Tftt, BAW *«»430>_fc 

BBttC0)E)«AA»8EjA(Inl) BAW *SS48 

©±«««<UE)£AA*ttjft(In2) £5»I8U BAW Jfcfi 
^46<h49(D±^mffi(UE) £ffl*S«j&(0ut2> fclSBU 
^LTBAW *S^45(7)_tg&m4S(UE) £BAW ^«3§46<£>T 30 

w««(LE)&m*««ja(0ut) icsfcirrs^tc, baw 

#JI«42. 43, 45, 46, 48, 49&:7>f ;i^-47a (Dft^ 
TSit^o u(^iiT1i, rzfc2-D<D\f7* 
fcfTVl <h e7Y2«W-*7 * 47K:Rtt£ £ 

[0 0 7 6] jaT£jE^SBAWR-SCF7*A<X<0«*£5S 

#SF*ET * £ t. ifi-C %Z>£o\Z. Ctl 6 <7)^7W X OBA 
W *gSg£SCF *E«"T<5Ci:^a*L^. 

[0 0 7 7] *^^OBAWR-SCF^/WXC0«^^HJS^l 40 
*«TK9Tr*. H3 3tC^Tte, *»W^ct-3T« 
fi£ $ n^BAWR-SCF^AW X <£>S* h # □ £J#0[e]& 
0>«EKH^dnTV^. CKOlsIB, Ttefr^, BAWR-S 
CF0S& (ifc(if/HX) ltt, ( ) BAW 

s§2, ( -ir ) BAw*ng3, ts&zmmsm&y 

-fM-46«F«. BAWR-SCF^/W * lte4#-b^ 

,£) (PI) <h (P2) h (01) <fc (02) &<S&C£#<S3: L 

*-KP»ttP2)tt, «Atf503f-A#-hT* 
0, #-M01)<h<02) *>£fc, fl|*.fcf. 50*- Atf-h 50 
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fiES±, SCF40Ji^mS25. TSBS&24, 

tf*Mss26' t^&ic, baw 2 <t 3 <D±$imm 

26, T^m®24, *3«fctfjEmB220>*£. i3 3« 

[0 0 7 8] *RWa>#*Llr>*lEWciJff*T. BAW * 
fig2©«ffi26t24«. ^-tl^n, f/HXl®8»A 
(i) &ttttjft«H)£iftfftUTfr>& (»l*j&(Gl)ttffiffl* 
*«««UT^-5Ct*qB*HrO o BAW ^S§g3(OJi 
«tt«26*>*fc, ttfltA (I) (CStST*. BAW «§§3 
©T»««24tt, SCF4©Ta««24lca«e-T*. SCF4(7> 

frams26' tt««EA(G2)icat3-r« (»«jS(G2)t>tt 

ffl4"*»*l»UT^-BC:t*«a*LlO o SCF4CO 

±««C25a«ttjA (on icairr*. baw 2 ot 

B8«S24^«»»tt* (Gl) tC^LTC^OT', ^A-f 

H3 3lC^fc)£*lT^<5o K^±, BAW«IB2iB 
AW *fg3t*StJ6T "L-tr^^>h5" fclf-K 

[0 0 7 9] i31«hI3 2 £JI£CchlC<J;9BAWR-SCF 
xA-f X 1 iC&ttSt'T (V) (0««&{MK:*rrSJI# 
£££tc£D JKt#£££#T^cfc5o 03lch^3 2 
te, BAWR-SCF©^ 1 OBAW ^2 0ftiWMjl©i 
mm&7FTb<DT*$>Z> 0 i3 1iH3 2€lT^J;^ 
fC, CCO^JOBAW ^^g2H, <gdHt«it^j#^, HIl 

obaw ^mmotmMLrzm^tSo ms 2\z^7m 

24^BAWR-SCF r/HX 1 (Gl) (HI 3 17!;M3 2 

izfc^zftT^fc^) \zm$£~?z>nM\Q\ ^$nt^ 

So 

[0 0 8 0] SSB3 3«r#fig-TS<i:, ±EOga^^«t 
ntf. (BM) BAW *fig3JCJ:oTjS*m$nSfi^J 

*«ttxstw«ii*«, baw «iS2ic«fcoTi*aisns 
^nj:^ ic, mm baw^s§§ 3 tiBAw 2^0 
<ttitf* baw #&&3iz&z>x&frm2ti2>m&mm<D 

yf^tCtttS. ^fc, BAW ^ii§§ 

2iz£^Tm&&2nz>m&mM<Dtz&iz. t/hxi 

^TCi:tt§. ^/t, BAW *«S3©fi^J*Si:BAW 

^«tt»-et)*So ±$z<Dmwiz£.n&. ?n 

SCF4 2 i^l^rS*«^^-rcfc 3 

\z. ^rt^Tsi ,3,4 t«*r*^t3ft«a*Hri. 

[0 0 8 1 ] H3 4H l)(3«25MHz 0*««&K|947. 
<Xl«$nT^T, 2)^A<X l<0#-h(Pl)<h 
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(P2>a*50*-Atf-hT&O. 3)xA-T X (0 
l)<h(O2)a<50*-A<K-hT*'K 4){@*<DBAW ^SSS 

mm w&it-r x^jitjb & £ 3 icscf4<£>tsb£ £ zt±m 

£E««22i:23(0*^«, BAW *IS 2 t 3 tl© 
m««22<0«$(C#L(r^»$*»oT^S. SCF4 
®+IW«« (S6««ffi) 26* tt520nm <0»S£JSoTH 
So Ctl^JP^fcjt^CltlCcfcO, SCF4teBAWR-SCFteI 

liH3 8<hi3 9tJi*CiK<fcDSSl;:J:<»re* 
So H3 8ttSCF4<7>«ift«lS*(FR)(0*^'r. ^5 IC 
*SftT^*JI«>lM X&t$-DZ£i\Z&Q % SCF4«, f3 
(£51 1MHzT'S**S£* *fcS«947. SMHzTSS 2 Mm$L 
&m*mfr\fr?* S3 9IC, BAW *S§§2 i:3<D«Lcr 
J^gEg (Lir^^>h5) OBft»«S(FRl) SCF4 
<OW»»«S(FR)©±fcafeT*$nTtr^S. 03 9$: 
^T»S^^t3, SCF4<&#fiHft»«, BAW ^M3§2<h 
3(D«Ur^gBS (Lir^^>h5) 

[0 0 8 2] 
»2] 
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[0083] 034 iiiafflf«(Z)_LB8x-/v?©±*tc 
40 ttitS y y f «1) 6 J:«iaHWOT8x y s?©T* 
fCffi^-TSy (N2) ^^f 0 Ayf (Nl) ttBAW ^IS 
3tO^J#fi£<fcoT££, y y^(N2)ttBAW *«B2 

[0 0 8 4] BAWR-SCF^/W X 1 WAH 0160) 
1^(0H137^ ;k*-41 (C1C0^><;W^-41«BAWR 
-SCF^/WX 1 tttSAO, SCF4£^£&^) > 
teH*OSCF ^cfcoT^ffi$nSHiftft«Sr<tOaciS 

T#So H16©7^i^-410H8» 
50 *«4r t{@^^SCF40/^SS^4a* «hfcfi^a^i± 
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fcBAWR-SCFIUB 1 ©HS»KS€:^t. 035 $lt» 
Z£o\Z. BAWR-SCFIeI^ 1 COBAW ftfig2t3lt 

^Ct^^WI), £fz. SCF4KL f/HX^, #J 

[0 0 8 5] HiC>*fif^iiffiW<DSfrH«fcoT, h 
(PI) t (P2) <h (01) t (02) <0»<D^rna>£BAWR-SCF5*A 10 

(PI) t (P2)^£tf- h (01) £ iW^CDUmzh* ft-Sli 
h (01) £ (02) h (PI) <t (P2) 'vco^ftm* 

-rn^fc* bawr-scf^/ w x i ortgreox*;^— <d 

£j££fr •pd^^T^S^^Tf^^o x*;i^— &BAWR 

-scf^a-t x i cort^-e. mjjfa^&i&Tz cttfuz 

[0 0 8 6] *5&W<Dft-£ls^mmMlZ'&?T. BAWR-S 20 

[0 0 8 7 ] 1. Sffi±(cSglM@£j£jg£-r<5- $li 

[0 0 8 8] 2. ^ill±l32il^lt, 
BAW *fiS2*5<fctfSCF4<Daoa>l««*«:^5 i yP r 3- 

lfcI2Ii0tK^M^Oi< e ^n^CDSB 30 
ftO)±lZte. #i&BAW *fi«2 43«fctfSCF4(OJBS:-tnK 
S§2)g£JfkL 213nm 

[0 0 8 9] 3. Xfy? 1 ^2 7f«J«LfcJl(Z)±(C« 
M«j£KU A:*->£o< DBAW ^!S2<h3©T 

as«a»*5j:^scF4«:^fi)c-rs. T8B««BfcL m*. 

tf, 250nm <0JP$ £«r^Moa>SJS£. 

[0 0 9 0] 4. TSBmffiJI^JttcSf§lffiiiJf £rit!]fi 
U /t^->£0<9BAW *1B»2 t3COffi«Ji*5«fctf 
SCF4<0T8BEE«)f fc^T*. ZtlZO&mmi** Wx. 40 
tf, 2362nmcojp2£&-£ZnO a*e>J*3. 

[0 0 9 1 ] 5. *0Xr7/<i:LT, 5*A-rX2, 
3, 4©TWSa)±Jc:fe'5— ^©«a«^!KL, 
->£^< 0SCF4(D^p B imffi^^J^T^o BAW ^18 2 

£3<D±\z&m2ntz£<Df&mmmm<D&fti** x^ 
>y«c<fcoT«o»^n*. commmte. 52 

Onm <7}JP££i$*,Mo7^£>fi££p 

[0 0 9 2] 6. SCF4<0*ra««<O±. 
»C*2EE«JB*«IIRL/t^->*Ofrt*Ct«:*0. Sg 
2JE«Hte, 2362nm<B»££:J$-5ZnO 50 
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[0 0 9 3] 7. friD^y-Jlt. BAW #fig2<fc3;fc 
cfctfSCF4tf>TgBB±lc£ £fc*«ffiB£*£BiL/^--> 
^ni:ctoTfA>fX2, 3. 4CQ±gBJf£J£ 
-LSBmSJl <Z>JP2te. 09*. tf. 250n 
m T, «&AttM0c*:Dj$2>. 
[0 0 9 4] 8. ££&**^.y:/kL 

[0 0 9 5] ®* <£>BAW 2 <h 3 fcj: tfSCF4#«J&> 

[0096] m'b&n^ftjznmmmiz&mtisnzw 
m<Dm$L$kifc&&mz&-oT* *«9!<bbawrscf 

X<Dtc#><D. 0 3 3 tC^£nT^£ h^nf/-fJ^n<Of& 

^ffli8W«<Z>af«fi 947.5 GHz KHi4»LT 

l^25MHz ©fflia#«a>W««0>ftto0^. 947. SGHztC 
**bT(^^5MHziiiH«f«<Offlr«i|i) ^ffit^^:^ 
L-fe^^>h5^^-T^BAW ftgg2th 

3^ "ar mw&w^z.£&m^T* 03 3o>m&\zm 

UTfid MiLT, 03 3(OL-fe^^> h 5 £Hlj8 
IT, BAWR-SCF[eI&16(7)BAW ftlS2t3^ "2?" IBS 
£J*0£<h€:l&HT, 03 3<BBAWR-SCFIIIg8k:«MUbfc 
BAWR-SCF®&16^1£tt£tl£o C©E«T«, BAW &g 
^3CD_hgE^26«, ttttjAUDlcSliU BAW 

*«ag3<oT8s««24tt««j«(i2)jcaer«. baw # 

fi»2ti. SfihA(I2) 2:tt«lttttA(Gl) toraicsaarr 
BAW *«»2<OT«««24tt*l«j«(I2)JCigteL^ 

BAW 2 <0±a«S26tt«*fe«tt£ (Gl) (C^^T 

SCF4(OT»*«24tt*«^(I2)k:a<6L, SCF40)* 

F B im®26' tt«S6«IR^(G2)JC«3Kb. fit, SCF4C0 

±««ffi25tt««^(0) »c«s-rs. 
[0 0 9 7] BAWR-SCFlHlKl6tt, 0 3 3 (OBAWR-SCFtelSS 

fli^^tp BAWR-SCFCHl?§16<7)^^^^«[pIS§^^r0 
3 7 ^^^CitCct 0 £<DZ£.\*2 t>\Z£<Wffi-CZ 
^> 0 C^^flfilHlBtt, SCF4a)^ffi[HI1^4b• . 2\ 3a* ^3 
^Z^BAW *fi»2(!:3Stn?n$tf. SCF ^«1§ISS4 
b' <Z)^S§^^/^'>^>X (Col) BAW *H8g^«IH 
S§2' CD^J^^/1>-^>X (Cop) t&mzfr^T^Zo 

BAW 2 1 A*>^ >7 

tt, (Cop) fc*tttc:J:^TaS$n^ftt)t)Jc«fiffi+v/^ 
~>^>X(Cop) «h(Col) CJ:oTi^^ni) 0 ^Tc> 
tf>£SS. BAW ftjgg2 0EM*fill ^«-r>^^^> 
X(Lmp) is<ktf*ffi*wv>*>x(Cmp) JCckoTB^ 

$n, baw^sb 2 0>afc»#«a«, mah 03 
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3 0)BAWR-SCFIhJE§ 1 ?>BAW 2 (C <£ r> TM^ffl 2 tl 

T'^^-r^>o end BAWR-SCFlElg&i6COBAW 2 IC 

&X^h;UJiT> BAWR-SCFIhIS§ 1 <7)BAW 

£o\Z. BAW ^S^2 £§?i£-f 3£<hlCi;oT* BAWR-S 10 
CF[hISS16^BAW 2 (D^J*il^&&^\ 0f^^^ 

K^^T (^t^H BAWR-SCFtl^ 1 tf)BAW 2 CO 

«»«H»©*S*»<a:-5il4:klJ:oT* BAW &M%% 

2ci>mw#mM9L*ifiMmr*. baw #fi»2<att*j# 

fiH«»«BAWRSCF ®Kl6<Oiiii#«a>T*^y y« 
BAWR-SCFlHl^cOiiiiS^^^r^ifstj:, BAWR-SCF©^ 1 

-So 

[0 0 9 8] 04Ote> S3, S4, S 5 K^tl-ftt^ 

-rmzzft^mzDr/uxs* 2. 4*^^ 2)#& 

*fi»2©»2KI^ 213nm (Oftfr 0 K158nm cd/P£ 
3)»K*fi»2<Z)JiBS«ffiDffiai^37 2 /£m X 

37 2 Mm GDttfcDlC 200mdiX200 Mm TfeSftaWfe 
BAWR-SCFIeI!S16©«iS[»j6Sl06 ^^to i4 

0{c43i>r> Hft»je*io6 assess 107 co±\z 30 

fttaSnT*5D, ( "2!" L-fe^>hfc**ftlrO 0 
3 3 <E>BAWR-SCFlHji& 1 (E>0 3 4 <0HKRjS§£S*> LT 
H*. Httftj£«108 *>04 Ot£^£*lT^<£>o 

ffiSSSJC^lOSW:* BAW *fig2(i:3^4^3l:f 

HI 3 6 COBAWRSCF16 COBAW 2 £. 3 cDi^L-fe^^ > 

[0 0 9 9] 0 4 ite> ^waJt-S— 

■3 T*g/& Snt^S BAWR-SCF®]^ 1 3 « 5*To BAWR-SCFIhI 
ftl3fcfc, BAWR-SCF(hIK13^, BAW &M%s 2 <h 3 *5cJ:tfSC 40 
F4&HD*.*: (fi^J)BAW*«8gl4t (»K) BAW5&|g§§15<h 
^WtSCtSftUT, 0 3 3 OBAWR-SCFlHlgS 1 IcSifeJ 
UWS. #fi»2£3*3J:tfsCF4a*B3 3 OBAWR-SCF 
HBSl©rt«"e»l«UT^-5©i:H«K:, BAW ^g^2 
<h 3 4Dcfc^SCF4^BAWR-SCFl5jg&13F*9a5TS^-r^o BAWR 
-SCF[hJS&13<Z>BAW #««14*SCF4£»ttj»(0) t0Bt 
*»«©»*bt*MB«'Ctt. BAW JtfiggM 
<OTffl«ffi24ttSCF4<©±85Sffi25^ateL, BAW 
14<D±»tt&26tt&ttj%(0) K«Hrr*. BAW &«S15 

uKSbAio) t«**«A(G3)o!)wn?««r*. baw * so 
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L<. BAW *figl5<OTffl*ffi24*«tt!«a^(G 

3)«c«ttrsc(b^a^Hri. ctomm-cu. 3^t # 

13tC^tt^>o 

[0100] 0 4 2 te, BAW #g§§ 3 <h !4<7>H^±ie^ 
3(C^-riP^^j#^, BAW #fig2£15©»J&<-hfe^4 

iz^rmzzn*. scF4oji«f±es5ic»-rjp$«*» 

oftS!W&«^{c:3lr>T<B, BAWR-SCFlsI&13<BHftSj£ 

[0 1 0 1] 04 2£jiT«?*«*:5£, BAW ftfig2t 
22<DBS^J*fitt. BAWR-SCF@Kl3^BAWR-SCFIilKl3COii 

SfcBAW ^«§§3<hl4te, BAWR-SCF®&13#BAWR-SCFIhI 

ffiKZ-T*. BAWR-SCFIslK13a>SCF4tt, BAWR-SCF01& 1 tf) 
SCF4£H«»C«ffi'rs. BAWR-SCFUIft 1 (03 3) £13 
OIWW*t*ft*n«TB 3 4 tB4 2 t MT* 

eeissi3{cbaw xm^utrt^tsctizj: 

0, BAWR-SCF0Kl3^#A*<fcOt>ot**&IHifc«« 

k^bawrscf ®mw j *z.z>c£Woimttzz>o 

tf. 0 1 8(7)^fTS«{Ccfc^BAW ^7^1^-44 
A 1»BjI:*»*»**BAWR-SCFIhI 
B13tt#A.S. 019tC^-r, i42(OMt 

O^Tf AH BAW y<()),9 — 13tf#^£Rlhtttttt<Z> 
WOW** BAWR-SCF©S^44Ol/^;i/^it^T20dbfcfrt& 

[0 10 2] 0 4 l©BAWR-SCFlElKl3<i:aflU<0«i6»« 
«r4*tt««*ffl-r39«, BAWR-SCF0^13tCJ:^Tii^m^ 

n^^coj: d to t*if^aia#«©#«ii***ffl-rBA 

WR-SCF[ilK&Ktt«)ifcS^&S«'&, 04 3 tr^TJ:^ 
^*^^^C^^BAWR-SCF[HIK13 , *Wnt>J;Vi. 
BAWRSCF JEJ&13' tC«, BAW*fiS2, 3, 14^=15. 36 
tKlCSCF4^^nSo *»^<Z)»*Ll^jS6«»|-ett, BA 
W A««3 0>±ff*C26«ttttjft(Il)lCit«fL. BAW * 
a»3©T««*24ft««jft(I2)lcaHS"r-5. BAW 
%%2\Z. ttlEA(I2) &«tt«ttjA(Gl) t©BT«KT 
£ 0 BAW KSE«2a>±mC26atttt«KKjaL(Gl)^Xtt 
BAW ft«S2a>Tm«24tttt«kjai(I2)K:SI»r 
SCF4©T««*24tt««jft(12)K:ai8L, SCF4CD4 1 
P B imffi26' \t. »ift»«^(G2){caiSb, -^LTSCF4C7) 
Jl^m@25^iBAWR-SCFlel^l3 , (OfiMS.«(I3) tCffi^T 
BAW *«»150T»««24tt««jfll(I3)Jc:ai8L. 
BAW ft«15®±B*«26tttt*ttttA (G3) (C^^T 
5o BAW *«»14<Z>T«««24tt*«ji5l(13)«ca»L, 

baw Kssi4a>±m«26atttui«» tcsis-r^o 

[0 10 3] BAWR-SCF[Hl^l3 , <OC©Ka^«6fC, BA 
WR-SCF[Hl^§13 , «0 4 l<BBAWR-SCF@»13K<fcoTjg* 
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tt«££*tti-r. BAWR-SCF[e}&13' ICBAW :&Jgg§14<h 15 
^ttdtldcfcO* WAH BAW *figl4<h!5^*tt 
t>BAWR-SCFlHl&16ct 0 fco t Alf^Hlh««*tBAWR-SCF 

ft«^lCfcL BAW #fi8i4£I5imWRSCFI3 , 0>affl#« 

So 

[0 10 4] i4 4$#IL^e>, *«0ik:J;S/^ 
>*<D£tirzyj)l<?- (Sfcti m BAWR-SCFIhJ&" <h&? 10 
-SO 17lC^T«TKWr*. L«r»*lMfl 
IdftoT, A^>X<0<bn^:7^;l^-17teBAW 
2, 3, 3\ 14, 14' , 15, <hSCF4&tft::SCF4' SrfrT 
5. BAW #gg§2<hBAW *fig3lt -hiEtf) "L-fe^pC 
>h" EM£Sife«& "Lir^*>K e«T««rra. 
$6iCi¥L<m^L«, — 17(Z>««jS (ID 4: (12) 

KfcfcoTBAW «2$«ti). BAW «SS2 0± 
S*«26ttttttjfil(Il){C«mb. BAW ^^§§2(7)T^m 
«24»ttttjA (12) KStt-TS. BAW ^S§§ 3 tf> _tg&S® 
26tt^«a*(Il)JCt)»a!b, BAW #«g3(&TSB« 20 
ffi24ttSCF4©Tfi8*ffi24^^«-rs. SCF40)*RiISffi2 
6* tt*Jt«KA(G) CISL, SCF4<Z>±«««25fiBAW 

#«»14<0TS««24IC«Hrr*. BAW &ggI4C0_t 

m«26aKSba[ (on i:»ats. 

[0 10 5] L^**«-Ctt, BAW 

ftC«3'®±V««26tt«fl!jft(I2)ICttttU, BAW 
S3' <£>Tg&mffi24teSCF4- ©Tffl«S24^»ttTS. sc 
F4'(7)*Pp t llHS26' ttftttttttACG) SCF4' 

<D±wnm2s\*#ms&\4' ©Tffl««24^a«r-5. ba 

W *«814' <D±8B*S26tt««!jft (02) IC^ISTS- BA 30 
W ££815li«ffij£s (01) t (02) £fcfc^T«ttT*. 
BAW #««15©Tffl«*24tt««j«(01) taiSL. BAW 

*«si5<o±«««26««tt^ (02) kmst*. ^<?)@a 

t'TVK V2> V3, V4«BAWR-SCFlHll^l7co«ig^ 
fClSfrt ^>n>5 H tifiMZ. d<Z)BAWR-SCFlHlKl7«BAWR-S 

cFiejgs 1 3 1 mm \zmm l , bawr-scfiu^ i3«*«-r aaw 

(H4 2JC^-T) £SMH©aa*«E«**?-. 
L;ft*Lft:#t&. ^4 4 CDA^ >X<£>£n7c:7>r — 17 
fflRA (1 1) t (12) £tf (01) t. (02) 

»{c*5frtsm*fi^ra(ci80 ° <D$Lnm&$>z>o t»ot 

(fc£;Lfc£ii*Ig) ©r^fit)§A7 >X<£><hn£fI^ 

* ;i^-i7*m**c<!:j&*TS*. 

[0 10 6] Ca)A*^>A©<htl^:7-<;P^ — 17€rd© 
ifft6, A^>XCD<httT^ftt^:7^;U^-£<5t;:lHjS& 50 
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t&^nT^ft^fUfic^&t- o. -tn^e. 

A ^ > X <h tit H ft (/^ — IC cfc o T£B Ltz \k 

So 

[0 10 7] _bj£©iSW*^«?SJ:-5fc, ±IBCOBAWR-S 
CF[eI^c7)^^{L -^nb>0D^^nfc{@^coBAW fiLcT^ 

*i$te£**ffi-r. ii^<7)BAw itisZmyj frf-tm 

£J:5lCT<5*:tf>K:, C<Z)BAWR-SCFIUKTtt 

^^(DBAWR-SCF^A^fXte, raiH*^*»*iiAy«ffl 
*<OBAW ttL37>fM- ^{@*tf)SCI ^A-TX Kit 

[0108] ±m(Dm^ummm<D^^{tmsmmz^ 
$whz(Dmm(Dmmmztifz^Tmfc^mT'&%o bawr 
-scft j a--t xttK^— HT?»ff-r* c (t^a* u ft 
-iffte>^ntt, (tiic^itiB^) r/wx^i 

ftGE^^ttcOctotC) JBlMX^aWlca^tf^ttBAWR 
SCF ^A-fX^a^-KTfflft^lirSC^^T^So 

[0 10 9] *»Wtt±E©h#D^-f ft«rOBAWR-SCF 
©KfcKS^nsci^^lc^bfcfeOT^ftV^Ci, * 
teCD h tS n 5M £*SoBAWR-SCF^A-f X *R*t* C 

^SiptCctoT, «-JnWBAW*S»^J:tX/*fcttSCF 
^^OBAH-SCFlBlK^IStj- S Z t fcT^So Lft** 
6. BAW#fig£SCF tt^Jz^ft) «fcD/h 

$ft«J*SPiftffif8*firOBAWR-SCF^A-f 
ftMjSSSiftffia^fiF^BAWR-SCF^ W X tCtt^Tct 0 /h 
$ ft U^;KOff i H 5 d <h fca«$ nfc 

^fe, ±E©«^E«atlTlr^BAW *g§§(hSCF 

o> ^fc, baw 5*ygg£scF (fct^.n aias 
ft) wa©»ak*i6«wt*#A*tt©a«a:*'fx* 

[0 110] BAWR-SCF(H]?S(Ort^trBAW 
<hSCF t^ffiSgiT^M^^ITS ^ <!: feTf 5„ 

«ah *5&m<DKW&mmizvt^T* baw *s»2© 

±mC26««JftttM!A(Gl)lc9[|tL. TSBm8i24^^ 
ttjft(I) (Cfttt-TSiafCHS 3 OBAWR-SCFIhIK 1 (7)BA 
W *IB«2^lHlKl©rtfflT?«ttUT ; b±^. ^^c, BA 
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W #8g3<DT»«ffi24£««j&(I) fc»«U BAW # 
S8§ 3 (0±g8«a26*SCF4©*ffi25lC»aT*<fc o 
BAWR-SCF0J& 1 (DBAW SIg3$giLTt)i:^c l^fiS 
id, SCF4COmS24^BAWR-SCF(Hl^ 1 (01) tctett 

& 1 Hr»*«S«-eR»*«fcO t>*< <Z>£7£Kt* 

[0 111] Se>S:**»W©ffi«^^^TEATSiWT 
SAW ^/W x^^SIS^lftAS^ck^tt^Sl^iilS 

^ * v ^aifi«»A»tti*->f xa*as l < 

<* GSM 3ISffl«ffl«ST?ffifflT*<t:^^:SAW r/HX 
HHj££#«LT, GSM S«toWiHfiS<b© 

[0112] L^*»fifi»c«E^T«i«aFn 
srl7^rM- (i2t§^«*§§)5i ©«»&H£0 4 5 

tC^To COStSffltfcASSltt. '>&<tfelo®7> 
7^:J~ (ANT) , mi S5» ( "TXrt^^W 4oJ: 

ZSW,2 "§fs" ( "RX1" fc^;W ^tt^c 
C<DSIS««iLg5 1 £ h^>~>— A*— iC/fi^SC^fc 30 

t^(ANT) ia^Th ^ >i>— A-^ b^Ofi^i^ft 
i£g««AS51<&S£2 8BSHRXl> te7>7^(ANT) 

m& (rx) ^at&snfcfi*! 

[0 113] »2««A»51©»1«#(TX1) ttBAWR-S 
CF[Hlg§53^J;^BAW #fig(RSl) j£S«J«^lS 40 

51©»2BS»(RX1) tmWR-SCFlIJ&55£#fiS(RS2) £ 
^fr* #589i<&BAW ©»*Lti*Hl«»c:tE-3T, iigU 
5MTX1) <0BAWR-SCFHJft53fiB4 1 0DBAWR-SCF[eJS&13£ 
■tt®ttj£tta**U BAW*S§§2, 3, 14> tl5. 

SCF4£^tr e H 4 1 <DBAW 2 t 3 SC 

F4£BAWRSCF ®m$(DJft&T?&%i?&<D£mm<OJ5& 
X\ SS««*g51<BSlffi#(TXl) <DBAW ^ilg 2 <h 
3 SCF4£ £ eoxA-Y X ©rt«K:«IJlrr* C i*«a 
BAW #figl4a>±»«ffi26)&*SCF4<D±8B 
tt«25ICif|gU BAW *«»!4©TB5««24^*«,«<I 50 
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2)«ca«-r-5<fcoJC» Sf5lSB#(TXl) <7>BAW 3fc#i§14£ 

shbbsmtxi) ortffljcsa-rsct^a^Hr^. ±g& 

nmW*»»»A (G3) IC^^L, T««ffi24#««* 
(I2)Jcate-rScfc'5lC- BAW A«S15«1B1K^(TX1) 
©rt«Tfit«"rsCii:^a*Lti. BAW *H§§(RS1) 
tt. 7>t^(ANT) lca«Lfc««jft(Ar) &KttjA(I 
2)t«tiet5. BAW *®g(RSl) ©T»««24tt 

««A(i2)icaeb, baw jtfisatsi) a>±a««26tt 

gl^(AD lcS^-r^>o ccolBgT*. 
©!Slffl#(TXl) lCttK7VItV2*«**n*. 

[0 114] ±^b^ct^(C, £3«iM.B510>»2tt 
5MRX1) ttBAWR-SCF®K55tBAW £Jgg (RS2) ^^Oo 
.**§8©»*Ll^JSWT«. BAW #«g(RS2) <£>-kg& 
««26tt»tt^(Ar) icSMSU BAW #«Eg(RS2) <Z>T 
ff*«24tt«lftj£(I3) icaiST*. BAWR-SCFlHl»55ttH 

4 10BAWR-SCF(Hl^l3chS®Lfc^gl5p 0 a ^^Oo 

2IS««l^85ia)«2 8S»(RXl) lC*3V>T r 
BAW £cfig 2 (D±tf*S26BttlXjA (G4) fC^^T^ C £ 
tmSL U < . BAW 2 <OT«8««i24tt*«ja (13) 

»tt-r*Ct3&«a*b^. ^fc. BAW :fc®S§ 3 ©TSMI 

«24tt««ja(i3)icatt-r-6ct**a*b<, baw *s 

8 3 0) JiB5«ffi26«SCF4©±BS«a25{cajBTS C 

a*u^. sc^^^m^e' (gs) tca^ 

f^o BAW *SS14©T8S«ffi24^SCF4a>T85*a24^ 
a*£-r^ct^fC. ^^c, BAW #«»14<D±ffl««26^« 
«A(I4)K:««"r*«t'5JC, ^2a$^(RXl) CD BAW 

*««150!>±«««26^«a!^ (14) tca*£L. TgBtta 
24^««*(G6)Jcafef Si'?^. BAW *SS15*iSIS 

««a»5io>!B2«»(rxi) ©rt«»c««t-r*c:t36*a 

^OgSST-, 2lft«JftA»51©*2aS»(RXl) 
^ttK7V3tV4^*tl*. 

[0115] aiswftAssicD-tn-enosBi £sg2gB 

»(TX1) t(RXl) <OBAWR-SCFIsI!»53i:55ttH4 5 fC^T 

i:g*snfc^. WAH -e-ft^noSl <h»2 8B#(T 
XI) ^cfct^(RXl) (DBAWR-SCFlHl?S53i55«, i5 1 <hd3 

5 3©yD^^156 ^164 Cf^tl^^tlTO^fe^ 

h#n^-ftt, .fcO^R^BAW ^fig^ffl^T^SCd: 
£tttvt\ 0 4 5©-tn-€ r *l©»»(TXl) <h(RXl) © N 
#ui?-C £MC*V$>Z>£ti)m2>o A^g^l52 tthJjffl 
154 1JC> ^fc, A^jgB160 ttb^^l62 

3 \Z^To Wife. 3IS«J«Affi5ia>jafflpIffif«cttffi»* 

S2«#(TX1) 4i3i^(RXi) tt, ±EOB3 6 ii4 3 
[0 116] *^^(C^oT> m2^(RXl) <O^Kil 
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xi) ^s*m-r<fc3icais«i«^«si€:»tiErs. -ru 

1) OTMi«ijMRf2T?y 7f$4ASu<i:^Tt5t|i] 
#fi£«*fcH-r«fc5IC, *lffl»(TXl) (Oit^JBAW #fi 

»«*«©T*ic»ia#<Txn #MRawmTv* 

1»»(TX1) oafcWBAW *««SB*T-5Ct*«a*L 10 

*a*ffl-r«fc5ic, sisw»A»5ia>*2a»(Rxi) © 
«#<rxi) o>iSia#«<z>T*^»2a8»(Rxi) 

Tcfcot^ »2«»(RX1) <7)M^JBAW *«gg«rRWrS 

c£**a*Hr>. *&, a*«wi*.*5i©*ti*no« 

#(RX1) £(TX1) ©BfS©t'tH»»T, &£tr>tt<€-0) 

ifiST% -en-en, ■w*«*j:tfatM*«*a*m-r 20 

£3JC, 3iS«*^»51(Z>«»(RXl) th(TXl> om^J4o 
itfMTUBAW #««ft«dfr*c:£a*a*L^. 
d<7)SIS«JSIx.g©Cin^©ffl»(RXl) <h(TXl) co^n 

■en©*a©4«-fr»ft*-c, fi*i#«£S*m-r<i;3 

aSfflaAB51©cn6©«»(RXl)-t(TXl) cose 

f *«irt-r-5ct*«a*uii. 
C0117] aswaaitasio-e-n-enoBiKRxi) £ 

(TXl) K#LT/vf l/^K^IKK^tttSCt^tf 
5efc5lc, iH§^K.B51cD^n^ r n(Omi^J:^m2 
8B3MTX1) t(RXl) h^-hT 30 

*siri^anfc+»o:iBB*«(r*TE«-r* c ttm* 

[0 118] 04811 GSM h^>'>— A*— Tfig^-rS 

"5, GSM ji*!Wc*3^T, SKI*«aafln(ca890NHz 
-915MHzO^^^C(Dra1tC^fcD, SfiW«H £SW*C 
J4935MHz-960MHz©WI*»©|B«3tofcS) 1:^^X0, 

a«««*»5i©»i«»mi) ta2«»tRxi) an 
»ft***«i*-r*. c:©affl«jc:^^Ttt, ss«ia 
Ag5i<z>-en-en<oas»(TXi) fcj;tf(RXi) ©baw ^ig 40 

g£SCF H £4T©*6<!:«7«C-en-E r n*-ra*5«ttf 

him xz-stsLfofeisT^z. ^fc> ^n?n©»» 

(TXl) <h(RXl) ©BAW *«gi:SCF H "«3&^t" Wit 

**ti era**. r/wx^M*t») ifi^LT 

fit, T>^tf-H250:*~ACD&{ii£J#O 

[0 119] 
[*3] 
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[0121] miSB^dxi) (d 

SfcL 114 81c "57" t7^i^OitT^I)o fit 
"59" (h7^Motttl^. 04 8^^T^^ct3 

^>n^o a*««A»5i©*n-en©»i«»(T 

XI) £fg2 8B#(RXi) (D«S57ch59a)raK:45dBK±c7)|» 
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ffl«^.3S510!>«2K»(RXl) 4>#&BAW ^gg24<h26tf> 
itJiJ*IBK:±-3T±i;*. BAW #fig24<h260>iffiW#fi 
BftRK^T, x/W X24d:26tt«lri>f >tf-^>X 

[0 12 3] 2t§ffltj|Ag5HCBAW £cJgg(RSl) £ (RS 
2) ^OCchtcJzO. SSWIftASSKO^n^nom 
l£J;r/!g2gB#(TXi) ch(RXl) IC# UT/W 

10 «Ag51t7)cn6a>ffi»(TXl) <h(RXl) iCJtUTA-f U 
^^<o»«*ME»*«*t«c:t*»^rilBlc&*. baw *s 

g(RSl) <h(RS2) t>^fcffi^(7)^S8p a p-T^^>y$:m 
l«»(TXi) ^:T>^^(ANT) tC«LT> m2gp 
»(RX1) <h7>^^(ANT) (fechAtf50^-AT>^^-) 

?\Z, BAW ^Hg(RS2) ttaS«I*A»51©K2 "S 
ft" BS»(RX1) ©rt»T?aL5>J»«UTl^©T, 
mAg5lCO^(Dg6^(RXl) ©+*«ttR7?it50*««r« 

^tti-r^^icBAw ^gg(RS2) ftH«n-r*^eh3wa*b 

20 IK BAW#fig(RS2) CDm&mMm$L$t<£Q{&<. ^ 
3lfi#«©ttHrt^*SHift»-C, BAW ^Sg(RS 
2) tt, n >^r 2IS«JSIAg51<0 
gg^(RXl) (OA^-f>ti-^>X^iSjtja$-&^>o ^J^l 
BAW ^iig(RS2) **2l«««A«5HC#*nTl^ 
d<Z)«^0>£<&g&5MRXl) ^A^-T>tf-y> 
X«> BAW *Sg(RS2) £^frg&#(RXl) tfitt** > 
tf-^>X±0/hS<. 2IS«)*A««»(RX1) <h (T 
XI) &£tf7>^;J- (ANT) CMUT^Abn^i 

30 tS^C (upper transit band frequency) tc&t^T, lK^< 

[0 1 2 4] GSM h9>->-A-tt»0**fti©i« 

^^^-pJCt^thb^vX^AtC^^iT^, BAW 

(RSI) £(RS2) S^IC, ffijj&m 

^nogB^(RXl) ch(TXl) tt. BAW ft^gtSCF OJE^ 

»(RX1) <h(TX!) ^*ffi-r«r««c*:0li<^J!£lijl 
ifi#«(0«f«iB^*ffi$n^, Sot, SISSJSlAg 
51comi^<fc^m2gi5»(TXl) ch(RXl) ««, Wx-&. 
35MHz ©aia«r«a>W«ffi*'i51lci:rs«^fC) , 25MH 
z J:0*«34«««©jBia#«&««T*Ceb*atr* 
^tCfi, iM^g|x.g5lc7)BAW ^ISSchSCF (DEEMMlZ 

50 l*3J;^m2gB^(TXl) <!: (RX1) *«««25MHz fe^^Ji 
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[0125] 046<h047 ^tit^b, fl^<7)7 

^;u^-^^y(C2) <t (ci)±^n^ns2ffl» (rxd 
* y (C2) £ (en *as««s«50±(cii€r-a7 ^ n^- 

51£»JD/£LTfcJ:H. StSttL *5<fc 10 

Sf£IE&53a , 54> 56, 57«, # >x-f >^ r '7< +-55 
a *#LT»3ffl*AB51©*2«#(RXl) <h^l^ 
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(57) [Abstract] (******) 

[Technical problem] BAW It carries out and they are a form filter and 
SCF. The filter which has the frequency response characteristic improved 
using the device is offered. 

[Means for Solution] The BAWR-SCF circuit 1 is BAW. A resonator 2 and 
BAW It is 4 port device which has a resonator 3 and the laminating mold 
crystal filter 4, and ports (namely, node) PI, P2, 01, and 02 are 
included. Both the ports PI and P2 and the ports 01 and 02 are made into 
50 ohms. BAW The electrodes 26 and 24 of a resonator 2 are connected at 
Node I and the node Gl (ground) of a device 1, respectively. BAW The up 
electrode 26 of a resonator 3 is also BAW to Node I. The lower electrode 
24 of a resonator 3 is connected with the lower electrode 24 of SCF4. 
Bipolar electrode 26' of SCF4 It connects with a node G2 (ground). 
Moreover, the up electrode 25 of SCF4 is connected with a node 01. BAW 
Since the lower electrode 24 of a resonator 2 has connected with the 
ground connection point Gl, Beer V is formed in the structure of a 
device 1. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The bulk elastic wave (BAW) filter characterized by providing 
the following A pair of 1st port A pair of 2nd port The 1st lead wire 
connected between the 1st port of said a pair of 1st port, and the 2nd 
port The 2nd lead wire connected between the 1st port of said a pair of 
2nd port, and the 2nd port, and two or more 1st BAW(s) The 1st BAW which 
is a resonator and was connected to said 1st lead wire at the serial The 
2nd BAW connected between said 1st lead wire and said 2nd lead wire, 
including a resonator Resonator 

[Claim 2] BAW according to claim 1 It sets in a filter and is said 1st 
BAW. The 1st terminal which the resonator connected with said 1st port 
of said a pair of 1st port, and said 1st SCF It has the 2nd terminal 
connected with said 1st terminal. Said 2nd BAW A resonator is said 1st 
BAW. It has the 1st terminal connected with said 1st lead wire between 
said 1st terminal of a resonator, and said 1st port of said a pair of 
1st port. Said 2nd BAW BAW to which a resonator is characterized by 
having the 2nd terminal connected with said 2nd lead wire between said 



1st port of said a pair of 2nd port, and said node again Filter. 
[Claim 3] BAW according to claim 1 It sets in a filter and is said 1st 
BAW. A resonator The 1st terminal connected with said 1st port of said a 
pair of 1st port, and said 1st SCF It has the 2nd terminal connected 
with said 1st terminal. Said 2nd BAW A resonator is said 1st BAW. Said 
2nd terminal and said 1st SCF of a resonator It has the 1st terminal 
connected with said 1st lead wire between said 1st terminal. Said 2nd 
BAW BAW to which a resonator is characterized by having the 2nd terminal 
connected with said 2nd lead wire between said 1st port of said a pair 
of 2nd port, and said node again Filter. 

[Claim 4] BAW according to claim 1 Filters are two or more 2nd BAW(s) 
further. It has a resonator. Said two or more 2nd BAW(s) A resonator is 
the 3rd BAW. A resonator and the 4th BAW A resonator is included. Said 
3rd BAW A resonator is said 1st SCF. It connects with said 1st lead wire 
at a serial between said 2nd port of said a pair of 1st port. Said 4th 
BAW A resonator is said 3rd BAW. It has the 1st terminal connected with 
said 1st lead wire between a resonator and said 2nd port of said a pair 
of 1st port. Said 4th BAW BAW to which a resonator is characterized by 
having the 2nd terminal connected with said 2nd lead wire between said 
node and said 2nd port of said a pair of 2nd port again Filter. 
[Claim 5] BAW according to claim 1 It sets in a filter and is said BAW. 
Filters are two or more 2nd BAW(s) further. It has a resonator. Said two 
or more 2nd BAW(s) A resonator is the 3rd BAW. A resonator and the 4th 
BAW A resonator is included. Said 3rd BAW A resonator connects with said 
1st lead wire at a serial between said 1st SCF and said 2nd port of said 
a pair of 1st port. Said 4th BAW A resonator is said 1st SCF. Said 3rd 
BAW It has the 1st terminal connected with said 1st lead wire between 
resonators. Said 4th BAW BAW to which a resonator is characterized by 
having the 2nd terminal connected with said 2nd lead wire between said 
node and said 2nd port of said a pair of 2nd port again Filter. 
[Claim 6] Said BAW SCF with said single passband response brought forth 
with the filter BAW according to claim 1 characterized by having each up 
edge of the passband response which can be given with a device, an up 
edge with the inclination of a bigger steep slope than a lower edge, and 
a lower edge Filter. 

[Claim 7] SCF BAW which contains neither a device nor a tuning element 
BAW according to claim 1 which carries out, and is characterized by 
giving the level of high inhibition zone attenuation rather than it can 
give with a form filter Filter. 

[Claim 8] BAW according to claim 1 It is said 1st BAW so that resonance 
may be brought forth with the 1st resonance frequency in a filter. A 



resonator is aligned. It is said 2nd BAW so that resonance may be 
brought forth with the 2nd resonance frequency. A resonator is aligned. 
Said lower notch is the function of said 2nd resonance frequency, and 
said up notch is the function of said 1st resonance frequency. And said 
center frequency fc Said 1st BAW A resonator and said 2nd BAW Another 
resonance frequency brought forth by at least one side of the resonators, 
Said 1st SCF BAW characterized by being a function with the resonance 
frequency brought forth Filter. 

[Claim 9] Said center frequency fc It is said 1st SCF so that the 2nd 
higher harmonic resonance may be brought forth on an almost equal 
frequency. BAW filter according to claim 8 characterized by aligning. 
[Claim 10] Said 1st BAW A resonator and said 2nd BAW The piezo-electric 
layer in which each of a resonator has the thickness of T is included. 
Said 1st SCF The piezo-electric layer of a pair which has the thickness 
of T, respectively is included, and it is said 1st SCF. Said frequency 
with said 2nd higher harmonic resonance is said 1st SCF. BAW according 
to claim 9 characterized by being the function of each of said thickness 
of each class of the piezo-electric layer of said pair Filter. 
[Claim 11] Said 1st BAW A resonator and said 2nd BAW A resonator and 
said 1st SCF BAW according to claim 1 to which at least one is 
characterized by including one of membrane structure and the sound 
mirror structures Filter. 

[Claim 12] The bulk elastic wave (BAW) filter characterized by providing 
the following A pair of 1st port A pair of 2nd port The 1st lead wire 
connected between the 1st port of said a pair of 1st port, and the 2nd 
port The 2nd lead wire connected between the 1st port of said a pair of 
2nd port, and the 2nd port, Two or more 1st BAW(s) The 1st BAW which is 
a resonator and was connected to said 1st lead wire at the serial Said 
two or more 1st BAW(s) containing a resonator It is a resonator. And the 
2nd BAW connected between said 1st lead wire and said 2nd lead wire Said 
two or more 1st BAW(s) containing a resonator Resonator, It is the 1st 
laminating mold crystal filter (SCF), and is said 1st BAW. The 1st 
terminal and the 2nd terminal which were connected to said 1st lead wire 
between the resonator and one port of said a pair of 1st port 
[Claim 13] In a bulk elastic* wave (BAW) filter, it has the 1st means and 
the 2nd means. It is said 1st means for said 1st means to have a pair of 
1st node and a pair of 2nd node, answer the reception of a signal over 
one side of said a pair of 1st node of said 1st means, and said a pair 
of 2nd node, and bring forth the 1st characteristic frequency response. 
Two or more 1st BAW(s) which said 1st characteristic frequency response 
connected by ladder form arrangement including the 1st passband 



configuration A resonator is included. Said 2nd means has each of a pair 
of 1st node and a pair of 2nd node. Said a pair of 1st node of said 2nd 
means connects with said a pair of 2nd node of said 1st means. It is 
said 2nd means for answering the reception of a signal over one side of 
said a pair of 1st node of said 2nd means, and said a pair of 2nd node, 
and bringing forth the 2nd characteristic frequency response. Said 2nd 
characteristic frequency response includes the 2nd passband 
configuration, and said 2nd means is at least one SCF. It contains. Said 
BAW Bulk elastic wave (BAW) filter which brings forth the 3rd frequency 
response in which a filter includes the 3rd passband configuration, and 
is characterized by said 3rd frequency response being the function of 
said 1st characteristic frequency response and said 2nd characteristic 
frequency response. 

[Claim 14] BAW according to claim 13 to which said 3rd frequency 
response is characterized by having the inhibition zone attenuation 
level which is the function of said 1st characteristic frequency 
response of said notch, and is the function of said 2nd characteristic 
frequency response of said 3rd frequency response including the upper 
part of said 3rd passband configuration, and the notch located caudad 
Filter. 

[Claim 15] BAW according to claim 13 In a filter, the 3rd means is 
included further. Said 3rd means has a pair of 1st node and a pair of 
2nd node, and said a pair of 1st node of said 3rd means connects with 
said a pair of 2nd node of said 2nd means. It is said 3rd means for 
answering the reception of a signal over one side of said a pair of 1st 
node, and said a pair of 2nd node of said 3rd means, and bringing forth 
the 4th characteristic frequency response. Said 4th characteristic 
frequency responses are each BAW(s) of two or more to which said 3rd 
frequency response is also the function of said 4th characteristic 
frequency response again, and said 3rd means connected it by ladder form 
arrangement including the 1st passband configuration. BAW characterized 
by including a resonator Filter. 

[Claim 16] In the duplex filter used by the transmitter-receiver which 
has at least one transceiver antenna In order to filter the signal which 
it has a part for a part for part I, and part II, the amount of said 
part I has the input section and the output section, and said output 
section connects with said at least one antenna, and is impressed to 
said input section for said part I, And it is a part for said part I for 
outputting the 1st filtering signal through said output section. The 
amount of said part I has a 1st bulk elastic wave resonator-laminating 
mold crystal filter (BAWR-SCF) circuit. The amount of said part I sets 



in center frequency fcl and a frequency fNl. A lower notch, And it 
aligns so that the frequency response which has an up notch in a 
frequency fN2 may be brought forth. In order to filter the signal which 
the amount of said part II has the input section and the output section, 
and said input section for said part II connects with said at least one 
antenna, and is sent to said input section for said part II from said at 
least one antenna, And it is a part for said part II for outputting the 
2nd filtering signal through said output section for said part II. The 
amount of said part II has the 2nd BAWR-SCF circuit, and the amount of 
said part II sets in center frequency fc2 and a frequency fN3. A lower 
notch, And it aligns so that the frequency response which has an up 
notch in a frequency fN4 may be brought forth. The duplex filter 
characterized by each of said 1st BAWR-SCF circuit and said 2nd BAWR-SCF 
circuit containing two or more bulk elastic wave (BAW) resonators linked 
to ladder form arrangement and at least one laminating mold crystal 
filter (SCF). 

[Claim 17] Another BAW by which a part for said part I is further 
****(ed) between said output section for said part I, and said at least 
one antenna It has a resonator. BAW of the addition by which a part for 
said part II is further ****(ed) between said at least one antenna and 
said input sections for said part II Duplex filter according to claim 16 
characterized by having a resonator. 

[Claim 18] In said duplex filter according to claim 16, said input 
section of one [ at least ] part for a part for said part I and said 
part II includes each of a pair of 1st port. Said output section of one 
[ said / at least ] part of said part includes each of a pair of 2nd 
port. The 1st lead wire which said BAWR-SCF circuit of one [ said / at 
least ] part of said parts has connected further between the 1st port of 
said a pair of 1st port, and the 1st port of said a pair of 2nd port, It 
has the 2nd lead wire connected between the 2nd port of said a pair of 
1st port, and the 2nd port of said a pair of 2nd port. Said two or more 
BAW(s) of said BAWR-SCF circuit of one [ said / at least ] part of said 
part The 1st BAW which the resonator connected to said 1st lead wire at 
the serial Resonator, The 2nd BAW connected between said 1st lead wire 
and said 2nd lead wire A resonator is included. Said SCF of said BAWR- 
SCF circuit of one [ said / at least ] part of said part It has the 1st, 
2nd, and 3rd terminals. Said 1st and 2nd terminals are said 1st BAW. 
Duplex filter characterized by having connected with said 1st lead wire 
between a resonator and said 1st port of said a pair of 2nd port, and 
said 3rd terminal having connected with said 2nd lead wire. 
[Claim 19] Said duplex filter according to claim 18 characterized by 



providing the following Said BAWR-SCF circuit of one [ said / at least ] 
part of said part is said SCF further. The 3rd BAW put side by side 
between said 1st port of said a pair of 2nd port Resonator Said 3rd BAW 
The 1st terminal connected between a resonator and said 1st port of said 
a pair of 2nd port 

[Claim 20] A part for a transmitter part and a receiver section, the 
dual-mode transmitter-receiver which has at least one antenna 
characterized by providing the following A double duplex filter has the 
1st transmission-and-reception change machine and the 2nd transmission- 
and-reception change machine. Said 1st transmission-and-reception change 
machine contains the 1st filter and the 2nd filter. It has each of a 
pair of 1st port which each of said 1st filter and said 2nd filter 
connected with the output section of said transmitter part. Each of said 
1st filter and said 2nd filter also has each of a pair of 2nd port. As 
for inside [ it is said a pair of port of the 2nd of each of said 1st 
filter and said 2nd filter ], the 1st port connects with said at least 
one antenna at least. Each of said 1st filter and said 2nd filter has 
each bulk elastic wave (BAW) filter circuit. It aligns so that said 1st 
filter and said 2nd filter may bring forth a passband over the 1st 
frequency band and the 2nd frequency band, respectively. Said 2nd 
transmission-and-reception change machine contains the 3rd filter and 
the 4th filter. Each of said 3rd filter and said 4th filter has each of 
a pair of 1st port. As for inside [ it is said a pair of 1st port of 
said 3rd filter and said 4th filter ], the 1st port connects with said 
at least one antenna at least. It also has each of a pair of 2nd port 
which said 3rd filter and said 4th filter connected with the input 
section for said receiver section. Each of said 3rd filter and said 4th 
filter is each BAW. It has a filter circuit. It aligns so that said 3rd 
filter and said 4th filter may bring forth a passband over the 3rd 
frequency band and the 4th frequency band, respectively. Each of said 
BAW of said 1st, 2nd, 3rd, and 4th filter The 1st lead wire which the 
filter circuit has connected in the first half between the 1st port of a 
pair of 1st port of a filter, and the 1st port of a pair of 2nd port of 
said filter The 2nd lead wire connected between the 2nd port of a pair 
of 1st port of said filter, and the 2nd port of a pair of 2nd port of 
said filter The 1st BAW connected to said 1st lead wire at the serial 
Resonator The 2nd BAW connected between said 1st lead wire and said 2nd 
lead wire A resonator and said 1st BAW The 1st terminal and the 2nd 
terminal which were connected to said 1st lead wire a resonator and the 
first half between the 1st port of said a pair of 2nd port of a filter 
[Claim 21] It sets to a dual-mode transmitter-receiver according to 



claim 20, and is each BAW of said 1st, 2nd, 3rd, and 4th filters. A 
filter circuit is the 3rd BAW further. A resonator and the 4th BAW It 
has a resonator. Said 3rd BAW A resonator connects with said 1st lead 
wire at a serial, and it is said 3rd BAW. A resonator is said SCF. It 
has the 1st terminal connected with said 2nd terminal. Said 3rd BAW It 
also has the 2nd terminal which the resonator connected with said 1st 
port of a pair of 2nd port of said filter. Said 4th BAW A resonator is 
said 3rd BAW. It has the 1st terminal connected with said 1st lead wire 
between said 2nd terminal of a resonator, and said 1st port of a pair of 
2nd port of said filter. Said 4th BAW Dual-mode transmitter-receiver 
characterized by having the 2nd terminal which the resonator connected 
with said 2nd lead wire between said node and said 2nd port of a pair of 
2nd port of said duplex filter. 

[Claim 22] It sets to a dual-mode transmitter-receiver according to 
claim 21, and is each BAW of said 1st duplex filter and said 2nd duplex 
filter. A filter circuit is said 3rd BAW further. The 5th BAW connected 
to said 1st lead wire at the serial between a resonator and said 1st 
port of a pair of 2nd port of said filter Dual-mode transmitter-receiver 
characterized by having a resonator. 

[Claim 23] It sets to a dual-mode transmitter-receiver according to 
claim 21, and is each BAW of said 3rd duplex filter and said 4th duplex 
filter. A filter circuit is said 1st port of said a pair of 1st port, 
and said 1st BAW further. The 5th BAW connected to said 1st lead wire 
between resonators at the serial Dual-mode transmitter-receiver 
characterized by having a resonator. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a filter and the 
filter which contains a bulk elastic wave (BAW) resonator and laminating 
mold crystal filter (SCF) equipment especially. 
[0002] 

[Description of the Prior Art] It is common knowledge that the 
monolithic filter containing a bulk elastic wave (BAW) resonator device 
(known also for the name "a thin film bulk elastic wave resonator 
(FBAWRs)", in this work) is manufactured, current — mainly — the bulk 
elastic wave device of two kinds of types, i.e., BAW, The resonator and 
the laminating mold crystal filter (Stacked CrystalFilters: SCF) are 
known. BAW A resonator and SCF One difference of a between is the number 
of the layers contained in the structure of each device. For example, 
BAW The piezo-electric layer of one sheet arranged between two 
electrodes and these two electrodes is typically contained in a 
resonator. The membrane layer of one or more sheets may be used between 
a piezo-electric layer and the substrate of each device. To this and a 
contrast target, it is SCF. The piezo-electric layer of two sheets and 
three electrodes are typically contained in a device. SCF In a device, 
one sheet of the beginning of this piezo-electric layer of two sheets is 
arranged between the lower electrode of the beginning of the three 
electrodes, and the 2nd bipolar electrode, and the 2nd layer of a piezo- 
electric layer is arranged between the bipolar electrode of the three 
electrodes, and the 3rd up electrode. This bipolar electrode is usually 
used as an earth electrode. 

[0003] BAW A resonator is well used in a band-pass filter with various 
topology. Work (Driscoll) besides MM. Driscoll, the "latest advance in 
monolithic film resonator technology", ultrasonic symposium, 1986, and 
pp. 365369. BAW of serial arrangement in the writing of this Driscoll 
Each BAW of a resonator or some tuning elements, i.e., a ground and a 
pair, The multi-electrode filter containing the inductor connected 
between each node located between resonators, respectively is indicated. 
Each BAW The equal circuit of a resonator is shown in drawing 7 . In 
this equal circuit, the equivalence inductance (Lm) linked to a serial, 
equivalence capacitance (Cm), and the parasitism capacitance (Co) of 
equivalent resistance (R) and juxtaposition are contained. 
[0004] One concerns about a filter design are removal of parasitism 
capacitance (Co), every of a filter — BAW the parasitism capacitance 
(Co) relevant to a resonator — the tuning element (for example, 
inductor) of an addition on a center of filter frequency — every — BAW 



By connecting with a resonator and juxtaposition, each other can be 
offset by the approach currently indicated by the writing of Driscoll. 
However, though regrettable, with this technique, parasitism capacitance 
(Co) cannot be offset with the number of out bands. Moreover, the size 
and complexity of the whole structure of an unexpected filter are added 
by using a tuning element. 

[0005] BAW The filter containing a resonator has the configuration of 
ladder form topology in many cases. Explanation is mainly BAW for 
convenience. "BAW will carry out the ladder-type filter which consists 
of resonators, and will say it as form filter/ 7 The design of a ladder- 
type filter is KKLain. "The thin film bulk elastic wave filter for GPS" 
(Lain) of other work, IEEE supersonic-wave symposium, 1992, and 
pp.471476 It is indicated. It is BAW as indicated by this writing. It 
carries out and form filters are one or more BAW(s). A resonator is 
connected to a serial inside a filter, and they are one or more BAW(s). 
It is typically constituted so that shunt connection of the resonator 
may be made inside a filter. Two BAW(s) Typical BAW containing 
resonators 42 and 43 It carries out and the form filter 41 is shown in 
drawing 16 . Two series connection BAW Another typical (single) BAW 
containing resonators 43 and 45 and two resonators 42 and 46 which made 
shunt connection carries out, and shows the form filter 44 to drawing 
18 . BAW It carries out and the equal circuit of the form filter 44 is 
shown in drawing 20 . Furthermore, it is another typical BAW. It carries 
out and the form filter 47 is shown in drawing 21 . This filter 47 is 
BAW, although it has the "well-balanced" topology and is similar to the 
filter 44 of drawing 18 . A resonator 48 and BAW A resonator 49 is also 
contained. The equal circuit of this filter 47 is shown in drawing 22 . 
[0006] BAW It carries out, and a form filter has a resonator (it is also 
called a "series resonance machine") almost equal to the center 
frequency (namely, "design") of a request of each filter linked to a 
serial, or it is typically designed so that series resonance may be 
brought forth on the frequency of the neighborhood of it. Similarly, it 
is BAW. It carries out, and a form filter has the resonator (it is also 
called a "shunt resonator" or a "parallel resonance machine") almost 
equal to the center frequency of a request of each filter which made 
shunt connection, or it is designed so that parallel resonance may be 
brought forth on the frequency of the neighborhood of it. 
[0007] BAW It carries out and a form filter is BAW. The class and BAW of 
an ingredient which are used in order to form the piezo-electric layer 
of a resonator A passband with the bandwidth which is the function of 
each thickness of the laminating band (layer stack) of a resonator is 



brought forth. Typically, it is BAW. It carries out and is the series 
connection BAW of a form filter. A resonator is manufactured so that it 
may have a laminating band thinner than the resonator in which the 
filter made shunt connection. As the result, it is series connection BAW. 
The serial and parallel resonance which a resonator brings forth are BAW 
which made shunt connection. It is generated on a frequency a little 
higher than the serial and parallel resonating frequency which a 
resonator brings forth. (But the series resonance of each BAW resonator 
linked to a serial is still produced on the frequency of the center of 
filter frequency neighborhood of the request on frequency spectrum) . 
BAW It carries out, it sets in a form filter, and is series connection 
BAW. For the parallel resonance which a resonator brings forth, a filter 
shows a notch to the up edge of the passband of a filter, i.e., the 
upper part of a skirt board. BAW which made shunt connection For the 
series resonance which a resonator brings forth, a filter shows a notch 
under the lower edge of the passband of a filter. These notches are BAW 
of series connection and shunt connection. It has the "depth" demarcated 
by sound loss and electric loss of a resonator (that is, these notches 
are demarcated according to a shunt and Q factor of a serial BAW 
resonator) . 

[0008] BAW of a series connection and shunt connection The difference of 
the thickness of the laminating band of a resonator may arise during 
manufacture of a device. For example, BAW When 1 thru/or the membrane 
layer beyond it are included in a resonator, the addition layer which 
consists of an ingredient and thickness suitable during resonator 
manufacture may be added to the membrane layer of a shunt equipped 
device, therefore a laminating band thicker than a series connection 
resonator arises in a shunt equipped device after completion of a device. 
It is possible to manufacture a series resonance machine so that it may 
have a piezo-electric layer thinner than a shunt resonator as another 
example, and it is also possible to use a suitable technique for the 
thickness of the up electrode of a series resonance machine, to choose 
an amount after/or membrane formation of an up electrode layer, and to 
reduce. Use of a masking layer is needed for these steps. 
[0009] BAW It is BAW which carries out and shows the engine performance 
of a form filter to drawing 7 . If it sees from the component equal 
circuit of a resonator, he can understand still better. Each BAW The 
series resonance of a resonator is produced with an equivalence 
inductance (Lm) and equivalence capacitance (Cm). BAW At the series 
resonating frequency of a resonator, it is BAW. The impedance of a 
resonator is low (that is, when [ ideal ] there is no loss in a device, 



a BAW resonator functions like a shunt). At a frequency lower than this 
series resonating frequency, it is BAW. The impedance of a resonator has 
capacitive. It is higher than the series resonating frequency of a BAW 
resonator, and BAW at a frequency lower than the parallel resonating 
frequency (parallel resonance is produced from equivalence capacitance 
(Co)) of a device. The impedance of a resonator has induct ivity. 
Moreover, BAW On a frequency higher than the parallel resonating 
frequency of a resonator, the impedance of a device has capacitive again, 
and it is BAW at the parallel resonating frequency of a device. The 
impedance of a resonator becomes high (that is, when ideal, this 
impedance becomes infinite and the device resembles off in the parallel 
resonating frequency). 

[0010] Two BAW(s) which have an equal circuit similar to the equal 
circuit shown in drawing 7 It is BAW about a resonator (for example, 
shunt BAW a resonator and serial BAW resonator). When [ typical ] 
carrying out and using for a form filter, the lowest resonance frequency 
of a filter is Shunt BAW. It is the frequency which the series resonance 
of a resonator produces. At this frequency, it is BAW. It carries out, 
shunt touch-down of the input section of a form filter is carried out 
effectively, and it is BAW by it. It carries out and the frequency 
response of a form filter shows the deep notch of the passband of a 
filter caudad. BAW carrying out — the highest resonance frequency to 
the degree of a form filter — a serial — BAW The series resonating 
frequency and Shunt BAW of a resonator It is the parallel resonating 
frequency of a resonator. Such resonance frequency is BAW. It carries 
out, is within the limits of the passband frequency of a form filter, 
and is BAW on frequency spectrum. It carries out and is the center 
frequency of a request of a form filter, or near it. shunt BAW the 
parallel resonating frequency of a resonator — shunt BAW a resonator — 
off — like — acting — a serial — BAW the series resonating frequency 
of a resonator — a serial — BAW A resonator is served like a shunt 
(therefore, BAW carries out and prepares low loss connection between the 
input/output port of a form filter). As the result, when a signal passes 
through a filter circuit between the I/O sections of a filter, it is BAW. 
The signal which carries out and has a frequency almost equal to a form 
center of filter frequency is BAW. When it carries out and a seal of 
approval is carried out to the input section of a form filter, a signal 
experiences the minimum insertion loss (that is, it meets with low loss). 
[0011] BAW It carries out and the highest resonance frequency of a form 
filter is series connection BAW. A resonator is the frequency which 
brings forth parallel resonance, this frequency — a serial — BAW a 



resonator — off — like — acting — shunt BAW A resonator is served 
like a capacitor. As the result, the I/O section of a filter is no 
longer combined effective in each other, and the frequency response of a 
filter contains a notch deep above the passband of a filter. 
[0012] BAW which does not contain a tuning element It carries out and 
the frequency response of a form filter has typically the passband edge 
(namely, skirt board) of a deep notch, and the upper part with the 
inclination of a steep slope and the lower part. However, though 
regrettable, these kinds of ladder-type filters have the inclination to 
offer a poor inhibition zone attenuation (namely, refusal out of band) 
property. A deep notch, a passband edge with the inclination of a steep 
slope, and BAW that shows poor inhibition zone attenuation An example of 
a test-frequency response of a ladder-like filter (in this, they are 
four BAW(s) a resonator is contained and the tuning element is not 
contained) is shown in drawing 23 . 

[0013] Another typical frequency response is shown in drawing 17 . This 
is BAW of drawing 16 . It carries out and the frequency response of the 
form filter 41 is expressed. BAW Although it carries out and the form 
filter 41 brings forth the frequency response of drawing 17 The layer in 
which one resonators 43 and 42 are listed by each the following Table 1 
and Table 2 as the premise is included, 2) The layer of resonators 43 
and 42 had thickness and it assumes that the ingredient currently listed 
by each Table 1 and Table 2 is included, that three filters 41 are 
connected between 50-ohm terminals, and that four filters 41 do not 
contain a tuning element. 
[0014] 
[Table 1] 
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[0015] It is BAW so that Table 1 and 2 may be seen and may be known. It 
is BAW although two membrane layers are contained in a resonator 42. 
Only one membrane layer is contained in the resonator 43. As mentioned 
above, the resonance frequency brought forth by the resonator 42 can 
become lower than the resonance frequency brought forth by the series 
connection resonator 43 by using two membrane layers for a resonator 42. 
[0016] Additional BAW It is BAW by including a resonator in a filter or 
constituting/or a filter. The level of the inhibition zone attenuation 
which is carried out and a form filter gives can be increased. 
Consequently, series connection BAW of a filter Parallel connection BAW 
of the filter to the area of a resonator The surface ratio of a 
resonator becomes large. (More numbers than a filter 41 of resonators 
are included) The typical "simulation" frequency response of a filter 44 
is shown in drawing 19 . In this, it assumes as a premise that one 
resonators 43 and 45 contain the thickness currently listed by Table 1 
and a layer with an ingredient, that two resonators 42 and 46 contain 
the layer which has an ingredient as the thickness currently listed by 
Table 2, and that three filters 44 do not contain a tuning element. 
[0017] Extent of the attenuation which a filter 44 gives with the number 
of out bands so that drawing 17 and drawing 19 may be seen and 
understood is two BAW(s). It is improved a little to the attenuation 
level which the filter 41 only containing a resonator gives. However, 
though regrettable, it is BAW of an addition in a filter. By using a 
resonator, the size of the whole filter becomes large, therefore the 



level of the insertion loss of a filter may become large unexpectedly. 
It is the parallel connection BAW of a filter so that it may have a 
bigger area than a series resonance machine. This is applied also when 
manufacturing a resonator. Furthermore, even if it devises the attempt 
for improving the passband response of a filter even if as a cure, the 
level of the inhibition zone attenuation which a filter gives may be 
inadequate about the example of application of a certain kind. 
[0018] As shown in drawing 17 and drawing 19 , the center frequency of 
the passband of each filter 41 and 44 is located in the place of about 
947. 5MHz on frequency spectrum, the bandwidth of the minimum passband 
brought forth by each of filters 41 and 44 — about 25MHz it is . If it 
is this contractor, these frequency response characteristics will be 
required of the filter used for a receiver so that it may understand. 
[0019] They are one or more SCF to a passband filter. Using a device is 
known. It is SCF to a passband filter. The advantage using a device is 
typical BAW. It is that carry out and a better inhibition zone damping 
property is usually acquired with these filters compared with the 
inhibition zone damping property of a form filter. SCF A typical lumped 
element equal circuit is shown in drawing 14 . In this equal circuit, an 
equivalence inductance (2Lm), equivalence capacitance (Cm/2), equivalent 
resistance (2R), and parasitism capacitance (Co) are contained. It is 
SCF so that drawing 14 may be seen and understood. It is possible that 
it is LC resonator with the juxtaposition capacitance (Co) which carried 
out ground connection. 

[0020] Above BAW It is mainly SCF so that it may carry out and a form 
filter may see. The filter which consists of devices has some faults. As 
one fault, it is SCF. Usually bringing forth the frequency response 
which does not show the property of a request like a passband edge with 
the inclination of a deep notch or a steep slope is mentioned. This 
fault can be seen to drawing 15 . This drawing is SCF. The typical 
frequency response is shown. They are mainly one or more SCF. The 
frequency response of the filter which consists of component parts is 
each SCF as indicated by U.S. Pat. No. 5,382,930. It is improvable to 
some extent by connecting an inductor between structures. However, when 
these inductors are added to a regrettable thing, the whole filter size 
and complexity will be added. The insertion-loss level of the filter 
resulting from loss by the inductor may also increase. Another fault 
relevant to these kinds of filters is that it may become difficult to 
control the bandwidth of the passband of a filter. 

[0021] The above explanation to BAW He can understand that to offer the 
filter which can bring forth the desired frequency response 



characteristic which carried out and was equipped with the both sides of 
a form filter and a laminating mold crystal filter is desired. That is, 
to offer the filter which also brings forth inhibition zone attenuation 
level similar to the level which shows a frequency response with the 
passband edge of the upper part with the inclination of a deep notch and 
a steep slope and the lower part, and is usually brought forth with a 
laminating mold crystal filter is desired. The size of a filter is small 
and the filter is also wanted to be able to show a desired frequency 
response characteristic, without using a tuning element. 
[0022] Another concerns of this invention are related with a duplex 
filter. A duplex filter (it is also called a "transmission-and-reception 
change machine") is conventionally used as a 3 port device in a 
transceiver, the receiver (RX) of a transceiver and the transmitter (TX) 
part of each other are separated, and the frequency-selective degree to 
each of RX part of a transceiver and TX part is given. Before a signal 
is sent from a transceiver through an antenna, the band elimination 
filter for filtering the signal which TX part of a transceiver outputs 
is typically contained in a duplex filter. A band elimination filter 
decreases a signal with the frequency which is within the limits of the 
inhibition zone of a filter, and the same frequency as the receiving 
band of a transceiver is usually contained. Before a signal reaches RX 
part of a transceiver, the passband filter which filters the signal 
which an antenna receives is also typically contained in a duplex filter. 
[0023] 

[Problem(s) to be Solved by the Invention] The transmission-and- 
reception change machine of a conventional type has some faults. For 
example, although well used for a mobile phone transceiver, the 
transmission-and-reception change machine of the type of a conventional 
type, i.e., a ceramic transmission-and-reception change machine, is so 
large that size generally is not desirable. Moreover, it is GSM although 
the thing containing a surface-acoustic-waves (SAW) device is also in 
the transmission-and-reception change machine of the conventional type 
used with a mobile phone. In the fixed large RF power level of level 
which is well used with a transmitter, though regrettable, it does not 
operate. Therefore, it could understand that it is desirable to offer 
the transmission-and-reception change machine which conquers these 
problems. 

[0024] Each BAW It carries out and they are a form filter and each SCF. 
It is the purpose of this invention to offer the filter which offers the 
improved frequency response characteristic over the frequency reaction 
property which can be offered with a device. 



[0025] Another purpose of this invention is offering the band pass 
filter which shows the frequency response which has a lower passband 
edge in an up list with the inclination of a deep notch and a steep 
slope, and also offers high attenuation of a high level with the number 
of out bands. 

[0026] Another purpose of this invention is offering the improved duplex 
filter. 

[0027] The further purpose and further advantage of this invention will 
become clear if a drawing and the following explanation are taken into 
consideration. 
[0028] 

[Means for Solving the Problem] By the bulk elastic wave resonator- 
laminating mold crystal-filter (BAWR-SCF) device or the circuit, many 
problems of above-mentioned and others are conquered, and the purpose of 
this invention is realized. According to one example of this invention, 
a BAWR-SCF circuit has the 1st lead wire connected between the 1st of 
four ports and this port, and the 2nd port, and the 2nd lead wire 
connected between the 3rd of this port, and the 4th port, the 1st which 
connects this BAWR-SCF circuit by ladder form arrangement again — "in- 
series" — BAW a resonator and the 2nd "a shunt" — BAW It has a 
resonator and a laminating mold (Stacked) crystal filter (SCF) is 
included further. This example of this invention is followed and it is 
the 1st BAW. A resonator is the 1st port and SCF of a BAWR-SCF circuit. 
It connects with the 1st lead wire between the 1st terminal at a serial. 
The 2nd BAW A resonator is the 1st BAW. The 2nd terminal connected to 
the 2nd lead wire between a resonator and the 1st port, including the 
1st terminal connected with the 1st lead wire is included. SCF The 1st 
BAW The 3rd terminal connected between a resonator and the 2nd port at 
the node of the 2nd lead wire, including the 1st and 2nd terminals 
linked to the 1st lead wire is included. As for this 2nd lead wire, it 
is desirable during use to carry out ground connection. 
[0029] Another example of this invention is followed and it is the 2nd 
shunt BAW. The 1st terminal of a resonator is SCF. The 1st BAW Except 
for having connected with the 1st lead wire between a resonator and the 
1st terminal, a BAWR-SCF circuit similar to the above-mentioned circuit 
is offered. 

[0030] Another example of this invention is followed and a BAWR-SCF 
circuit is the 3rd BAW at this example. A resonator and the 4th BAW 
Except for having a resonator, a BAWR-SCF circuit similar to the above- 
mentioned circuit is offered. The 3rd BAW A resonator is SCF. It 
connects with the 1st lead wire between the 2nd port at a serial, and is 



the 4th BAW. A resonator is the 3rd BAW. It has the 1st terminal 
connected with the 1st lead wire between a resonator and the 2nd port. 
[0031] According to the further example of this invention, a BAWR-SCF 
circuit similar to the above-mentioned circuit is offered. However, it 
sets in this example of this invention, and is the 2nd shunt BAW. The 
1st terminal of a resonator is SCF. The 1st BAW It connects with the 1st 
lead wire between a resonator and the 1st terminal, and is the 4th BAW. 
The 1st terminal of a resonator is SCF. The 3rd BAW It connects with the 
1st lead wire between resonators. 

[0032] The BAWR-SCF circuit of this invention which has the "well- 
balanced"' topology in another example is offered further. The 1st and 
2nd BAW(s) which were similar to the BAWR-SCF circuit by this example of 
this invention in the above-mentioned circuit A resonator, the 1st and 
2nd lead wire, four ports, and one SCF It is contained. The 1st BAW A 
resonator is the 1st port of the ports of a BAWR-SCF circuit, and SCF. 
It connects with the 1st lead wire between the 1st terminal at a serial. 
The 2nd BAW In a resonator, it is the 1st BAW. The 2nd terminal which 
the 1st terminal connected with the 1st lead wire between a resonator 
and the 1st port was contained, and was connected to the 2nd lead wire 
is also contained. SCF **** — the 1st BAW The 3rd terminal which the 
1st and 2nd terminals connected to the 1st lead wire between a resonator 
and the 2nd port of the ports were contained, and was connected at the 
node is also contained. As for this 3rd terminal, it is desirable during 
use to carry out ground connection. This BAWR-SCF circuit is the 3rd BAW 
again. A resonator and the 4th BAW It consists of resonators. The 3rd 
BAW A resonator is SCF. It connects with the 1st lead wire between the 
2nd port at a serial. The 4th BAW A resonator is the 3rd BAW. It has the 
2nd terminal which has the 1st terminal connected with the 1st lead wire 
between a resonator and the 2nd port, and was connected to the 2nd lead 
wire. The 5th BAW which has the 1st terminal which connected to the 2nd 
lead wire at the serial, and was connected with the 3rd port of the 
ports in the BAWR-SCF circuit which maintained this balance A resonator 
is also contained. The BAWR-SCF circuit which maintained this balance is 
the 6th BAW containing the 1st terminal which connected to the 2nd lead 
wire at the serial, and was further connected with the 4th port of the 
ports. It has a resonator. BAWR-SCF by this example of this invention — 
further — addition SCF from — it is constituted, this SCF **** — the 
1st, 2nd, and 3rd terminals are contained. The 1st terminal is the 5th 
BAW. Connecting with the 2nd terminal of a resonator, the 2nd terminal 
is the 6th BAW. It connects with the 2nd terminal of a resonator and the 
3rd terminal is connected at a node. 



[0033] According to this invention, it is the ladder form topology and 
SCF in a single circuit like [ one ] various examples of the above- 
mentioned BAWR-SCF circuit. Connected BAW By using a resonator, it is 
BAW. It becomes possible to give the property of the request which is 
carried out and the both sides of a form filter and a laminating mold 
crystal filter offer. Each of various examples of the above-mentioned 
BAWR-SCF circuit is a deep notch and deep BAW. An inhibition zone 
damping property similar to the inhibition zone damping property which 
shows a frequency response with a passband edge with the inclination of 
a steep slope similar to the passband edge which carries out and is 
typically brought forth with a form filter, and is typically brought 
forth with a laminating mold crystal filter is also brought forth. The 
BAWR-SCF circuit of this invention is each BAW. It carries out and they 
are a form filter or each SCF. The frequency response generally improved 
to the frequency response which can be shown with a device is offered. 
[0034] It sets to each of the BAWR-SCF device of this invention, and is 
BAW. BAW which carried out "series connection" of the resonators A 
resonator is BAW which it was desirable to include a laminating band 
with similar thickness, and carried out "parallel connection" (or "shunt 
connection") of the BAW resonators. As for a resonator, it is desirable 
to include a laminating band with similar thickness, this series 
connection BAW a resonator — parallel connection BAW a laminating band 
thinner than the laminating band contained in a resonator is included — 
desirable — this — every — a BAWR-SCF device — series connection BAW 
the frequency of the parallel resonance of a resonator — an up notch — 
having — moreover, parallel connection BAW It becomes possible to bring 
forth the frequency response which has a lower notch on the frequency of 
the series resonance of a resonator. 

[0035] According to the mode of another this invention, it is the center 
frequency of a desired BAWR-SCF ("design") device, or is each SCF in the 
neighborhood of it. It can also manufacture so that it may have the 
laminating band of the thickness which can bring forth the basic (series 
resonance is brought forth) resonance frequency of a BAWR-SCF circuit, 
or the 2nd higher-harmonic resonance frequency. The BAWR-SCF device of 
this invention is the "design" center frequency of each BAWR-SCF device, 
and it is desirable to constitute so that not basic resonance but the 
2nd higher harmonic resonance may be brought forth. This is because a 
BAWR-SCF device is a reason for being easy to manufacture in this case. 
[0036] In this BAWR-SCF circuit, they are really a cover-half (namely, 
sound mirror structure) BAW resonator and SCF. BAW of the suitable class 
to include A resonator and SCF It can contain. By using a sound mirror 



for a BAWR-SCF device, it compares, when the device of the structure of 
other classes is used, and the advantage of shoes is born. One advantage 
is that a sound mirror device is more strong structurally compared with 
the device of other classes. It may be said that all the heat generated 
by loss conducts another advantage efficiently to the substrate of each 
device through a sound mirror with a device when applied to the thing of 
large power. It may be said that a sound mirror can be used for 
decreasing all unnecessary higher-harmonic responses that may be 
produced with a device as further advantage which uses a sound mirror 
device with the BAWR-SCF device of this invention. 

[0037] According to the mode of another this invention, it is desirable 
to be constituted so that each of the BAWR-SCF device of this invention 
may contain the fewest possible beer (via) in the structure of each 
device. 

[0038] According to the mode of another this invention, the duplex 
filter (transmission-and-reception change machine) used by the 
transceiver is offered. As for this duplex filter, it is desirable to 
have the 1st "transmission" part and the 2nd "reception" part. While the 
transmission-and-reception change machine has connected into a 
transceiver, before a signal is transmitted from a transceiver by the 
antenna, the amount of part I filters the signal which the transmitter 
part of a transceiver outputs. The amount of [ of a transmission-and- 
reception change machine ] part II sends the signal which filtered the 
signal which the antenna received and was filtered to a part for the 
receiver section of a transceiver. Although each 1st [ of a 
transmission-and-reception change machine ] and 2nd parts have each 
BAWR-SCF circuit, the circuit may be an above-mentioned circuit and an 
above-mentioned like. As for a part for part I of a transmission-and- 
reception change machine, it is desirable to align so that the passband 
response which has a lower notch on center frequency fcl and a frequency 
fNl, and has an up notch on a frequency fN2 may be brought forth. 
Moreover, as for a part for part II of a transmission-and-reception 
change machine, it is desirable to align so that the passband response 
which has a lower notch on center frequency fc2 and a frequency fN3, and 
has an up notch on a frequency fN4 may be brought forth. 
[0039] According to the mode of the further this invention, the double 
duplex filter used by the dual-mode transmitter-receiver (for example, 
dual-mode mobile station) is offered. As for this double duplex filter, 
it is desirable to have the 1st transmission-and-reception change 
machine and the 2nd transmission-and-reception change machine. The 1st 
filter and the 2nd filter are contained in this 1st transmission-and- 



reception change machine according to the desirable example of this 
invention. Each of the 1st and 2nd filters has each of a pair of 1st 
port connected with the output section of the transmitter part of a 
transmitter-receiver. Moreover, each of a pair of 2nd port is also 
included in each of the 1st and 2nd filters. Inside [ it is a pair of 
2nd port of each 1st and 2nd filters ] connects the 1st port at least 
with at least one antenna of a transmitter-receiver. The 1st and 2nd 
filters have each BAWR-SCF circuit which aligns, respectively so that 
the passband covering the 1st frequency band and the 2nd frequency band 
may be offered. 

[0040] It is desirable to also include the 1st filter and the 2nd filter 
in the 2nd transmission-and-reception change machine of a double duplex 
filter. Each of these duplex filters has each of a pair of 1st port and 
each of a pair of 2nd port. Inside [ it is a pair of 1st port of each 
filter ] connects the 1st port at least with at least one antenna. As 
for a pair of 2nd port of a filter, it is desirable to connect with the 
input section for a receiver section of a transmitter-receiver. The 1st 
and 2nd filters of the 2nd transmission-and-reception change machine 
have each BAWR-SCF circuit which aligns, respectively so that the 
passband covering the 3rd frequency band and the 4th frequency band may 
be offered. 
[0041] 

[Embodiment of the Invention] If it reads with reference to an attached 
drawing, the above-mentioned description and other above-mentioned 
descriptions of this invention will become clear by detailed explanation 
of the following this inventions. 

[0042] Before indicating the present desirable example of this invention, 
reference is briefly made about the laminating mold crystal filter (SCF) 
shown in the bulk elastic wave (BAW) device shown in drawing 1 - drawing 
6 and drawing 8 - drawing 13 . It is Juha Ella of the October 2, 1996 
application about the bulk elastic wave (BAW) device shown in drawing 1 
- drawing 6 . It is further indicated by the invented coincidence 
continuation United States patent application which was common in this 
application of the name "the alignment mold thin film bulk elastic wave 
resonator ******** equipment for performing an amplitude-phase 
modulation", and was transferred to the applicant. 
[0043] BAW which has the film 28, i.e., the bridged structure, in 
drawing 1 and drawing 2 The side face and flat surface of the cross 
section of a resonator 20 are shown, respectively. BAW A resonator 20 is 
the piezo-electric layer 22, layer 38b, protective layer 38a (for 
example, polyimide), the 1st lower electrode 24, the 2nd up electrode 26, 



the film 28, and dirty window 40a. It has 40b, an air gap 34, and a 
substrate 36. The piezo-electric layer 22 has a zinc oxide (ZnO), zinc 
sulfide (ZnS), or the piezoelectric material that can be manufactured as 
a thin film like alumimium nitride (A1N). The film 28 has two layers 30, 
i. e. , the maximum upper layer, and the lowest layer 32. However, a 
single membrane layer may be used. The maximum upper layer 30 consists 
of silicon (Si), a silicon dioxide (Si02), polish recon (polysi), or 
alumimium nitride (A1N). Moreover, the lowest layer 32 consists of 
silicon, a silicon dioxide (Si02), or gallium arsenide (GaAs). Layer 38b 
It consists of Si02 or GaAs. The lower electrode 24 may consist of gold 
(Au), molybdenum (Mo), or aluminum (aluminum). However, it is desirable 
to use gold. Gold is because a bigger advantage than other ingredients 
is yielded during growth of the piezo-electric layer 22. The up 
electrode 26 may consist of gold (Au), molybdenum (Mo), or aluminum 
(aluminum). However, it is desirable to use aluminum. Aluminum is 
because there is little electric loss. Under [ manufacture of a device 
20 ], and layer 38b 32 is formed by coincidence on the substrate 36 of a 
device 20 as a single layer. Dirty window 40a 40b This monolayer and 
layer 38a It is formed by etching by piercing (consequently, the layers 
38b and 34 which carried out the label separately are made). A substrate 
36 consists of silicon (Si), Si02, GaAs, or an ingredient like glass. 
Dirty window 40a 40b It lets inside pass, some substrates 36 are etched, 
and the back air gap 34 by which the membrane layer has been formed on a 
substrate 36 is formed. 

[0044] In drawing 3 , it is BAW. A resonator 21 is shown. BAW Although 
the resonator 21 is similar to the resonator illustrated to drawing 1 , 
the sacrifice layer 39 is added. The sacrifice layer 39 is formed on a 
substrate 36 before membrane formation of the film 28 during manufacture 
of a resonator 21. Dirty window 40a after all the resonator layers were 
formed 40b The sacrifice layer 39 is removed [ be / it / under passing ], 
and an air gap 34 is formed. While the sacrifice layer 39 is removed, a 
layer 32 protects the piezo-electric layer 22. 

[0045] Answering the electrical potential difference impressed over 
electrodes 24 and 26, the piezo-electric layer 22 produces vibration to 
the both sides of resonators 20 and 21. It is reflected by this 
interface and vibration which reached the interface between the film 28 
and an air gap 34 enters into the return film 28. Thus, an air gap 34 
separates vibration which the piezo-electric layer 22 produced from a 
substrate 36. 

[0046] Another device [ drawing 4 and drawing 5 / a cover half BAW ], 
i.e., it is really, Resonator 23a The side face and flat surface of the 



cross section are shown, respectively. Layer 38b It removes not having 
and is BAW. Resonator 23a BAW of drawing 1 It is having structure 
similar to the structure of a resonator 20. Moreover, the film 28 and an 
air gap 34 are exchanged by the sound mirror 70. This sound mirror 70 
separates on sound vibration which the piezo-electric layer 22 produced 
from a substrate 36. However, device 23a It is device 23a in order to 
make it possible to give a desired frequency response characteristic. 
When it is necessary to align, please also care about that the film (not 
shown), i.e., an alignment layer, can be prepared between the sound 
mirror 70 and an electrode 24. 

[0047] The sound mirror 70 may have odd layers (for example, layer of 3- 
9). The sound mirror 70 shown in drawing 4 has three layers, i.e., 
maximum upper 70a, interlayer 70b, and the lowest layer 70. 70a 70b And 
70c Each class has the thickness of wavelength equal to 1/about 4 with 
the center frequency of a device. Maximum upper 70a Lowest layer 70c For 
example, it consists of silicon (Si), a silicon dioxide (Si02), polish 
recon, aluminum (aluminum), or an ingredient with a low acoustic 
impedance like a polymer. Moreover, middle class 70b For example, it 
consists of ingredients with a high acoustic impedance like gold (Au), 
being molybdenum (Mo) or being a tungsten (W), and (a tungsten being 
desirable). The acoustic-impedance ratio of the continuous layer is so 
large that it can change the impedance of a substrate into a low value. 
If the piezo-electric layer 22 vibrates, vibration which it produces is 
layer 70a and 70b. And 70c It dissociates from a substrate 36 
substantially. Since etching of a substrate 36 is not needed during 
manufacture by separating vibration in this way again, it is BAW. A 
resonator 23 and a substrate 36 may consist of various ingredients with 
an acoustic impedance of height like Si, Si02, GaAs, glass, or a ceramic 
ingredient (for example, alumina). Moreover, a tantalum dioxide may be 
used instead of an above-mentioned ingredient as the above-mentioned 
high impedance insulating layer. 

[0048] To drawing 6 , it is BAW of another type. The cross section of a 
resonator 80 is shown. A resonator 80 has the piezo-electric layer 22, 
the 1st lower electrode 24, the 2nd up electrode 26, the film 88, and 
the substrate 90 with beer 92. The piezo-electric layer 22, the 1st and 
2nd electrodes 24 and 26, and the film 88 form a laminating band (stack) 
with the suitable thickness of 2 micrometers - 10 micrometers. Moreover, 
as for a substrate 90, it is desirable to have the thickness of 0. 3mm - 
1mm. The part of the beer 92 located just under the film 88 is 100. mum- 
400 It is desirable to have the die length of mum. A substrate 90 may 
have Si or GaAs. A resonator 80 and the above-mentioned resonator 20 



function similarly in that the air interface with which the both sides 
of these devices reflect the acoustical vibration produced by the piezo- 
electric layer 22 of each device is used. However, the main differences 
between these resonators 20 and 80 are approaches used in order to 
manufacture each device. For example, after all the layers 22, 24, 26, 
and 88 are formed in the case of a resonator 80, a substrate part is 
etched, it is removed from under a substrate 90, and beer 92 is formed. 
[0049] Above BAW Each of a resonator may be manufactured using a thin 
film technology including sputtering or a chemical vacuum evaporationo 
process. BAW A resonator shows a serial and parallel resonance similar 
to resonance of a crystal resonator. BAW The resonance frequency of a 
resonator may be typically crossed to the range of about 0. 5GHz - 5GHz 
by the thickness of a device. Moreover, BAW The impedance level of a 
resonator is the function of the form width of a device. 
[0050] BAW of another type (SCF), i.e., a laminating mold crystal filter, 
It mentions referring to drawing 8 which shows various examples of a 
device - drawing 13 . Drawing 8 and drawing 9 are laminating mold 
crystal filter 20'. It is shown. SCF20' ~ Layers 36, 32, 30, 24, 22, 
and 38a, 38b, an air gap 34, and dirty window 40a 40b from — although 
constituted — these — Above BAW It is similar with the configuration 
of a resonator 20. these layers — in addition, the 2nd bipolar 
electrode 26 with which laminating mold crystal filter 20' was similar 
to the electrode 26 of the above-mentioned BAW resonator 20 and which is 
used as an earth electrode — ' It contains. SCF20' is electrode 26' 
again. The additional piezo-electricity layer 23 arranged a top and on 
piezo-electric layer 22 part is also included. SCF20' contains further 
the 3rd up electrode 25 arranged on the topmost part part of the piezo- 
electric layer 23. An electrode 25 and 26' BAW It may have an ingredient 
similar to the electrodes 24 and 26 of a resonator 20. Moreover, the 
piezo-electric layers 22 and 23 are BAW. It may have an ingredient 
similar to the piezo-electric layer 22 of a resonator 20. Moreover, it 
is protective layer 38a so that drawing 8 and drawing 9 may be seen and 
understood. Not only a wrap but the piezo-electric layer 23 and the part 
of an electrode 25 are covered for the part of other layers of SCF20' . 
Let the piezo-electric layers 22 and 23 of SCF20' on explanation be the 
1st lower piezo-electricity layer 22 and the 2nd up piezo-electricity 
layer 23, respectively. 

[0051] Drawing 10 is the filter of drawing 8 and drawing 9 which added 
the sacrifice layer 39, and similar laminating mold crystal filter 21'. 
It is shown. In order to form an air gap (not shown in drawing 10 ), the 
sacrifice layer 39 is used. While the sacrifice layer 39 is removed, a 



layer 32 protects the piezo-electric layer 22. 

[0052] BAW of drawing 4 and drawing 5 Resonator 23a A layer, the similar 
layers 36, 70, and 70a, 70b, 70c, and 24, 22 and 38a One cover-half 
laminating mold crystal filter 23' which it has It is shown in drawing 
11 . SCF23' also contains the piezo-electric layer 23, the 2nd 
additional bipolar electrode 26, and the additional 3rd up electrode 25 
again. An electrode 25 and 26' BAW Resonator 23a Having an ingredient 
similar to electrodes 24 and 26, the piezo-electric layers 22 and 23 are 
BAW. Resonator 23a It may have an ingredient similar to the piezo- 
electric layer 22. The piezo-electric layer 23 is electrode 26' . It 
arranges on the part of the piezo-electric layer 22, and an electrode 25 
is arranged on the maximum top face of the piezo-electric layer 23. 
Electrode 26of SCF23' ' It functions as an earth electrode and is a wrap 
about the parts of the sound mirror 70 and the piezo-electric layer 22. 
Protective layer 38a They are other parts of SCF23' Not only a wrap but 
the layers 23 and 25, and 26' It is a wrap about a part. Drawing 12 
shows a part for the management of electrodes 24 and 25, 26' , and SCF23* 
containing a part of protective layer 38a. Let the piezo-electric layers 
22 and 23 of SCF23 , on explanation be the 1st lower piezo-electricity 
layer 22 and the 2nd up piezo-electricity layer 23, respectively. Device 
23' It is device 23' in order to make it possible to give a desired 
frequency response characteristic. When it is necessary to align, it is 
device 23' in the film (not shown), i.e., an alignment layer. Please 
also care about that it can prepare between the sound mirror 70 and an 
electrode 24. 

[0053] Drawing 13 is Above BAW. Laminating mold crystal filter 80' which 
consists of the configuration of a resonator 80, a similar substrate 90 
and the similar film 88, the 1st lower electrode 24 and the 1st lower 
piezo-electricity layer 22, and beer 92 It is shown. In addition to 
these component parts, SCF80' also contains the 2nd up piezo-electricity 
layer 23 and 2nd bipolar electrode 26' containing an ingredient similar 
to the above, and the 3rd up electrode 25. It is bipolar electrode 26' 
on the piezo-electric layer 22 and the part of the film 88. It arranges. 
Bipolar electrode 26' The piezo-electric layer 23 is arranged on the 
part of the piezo-electric layer 22. Moreover, the 3rd electrode 25 is 
arranged on the piezo-electric layer 23. 2nd electrode 26' of this 
device It functions as an earth electrode. 

[0054] BAW of drawing 1 - drawing 6 Each of the laminating mold crystal 
filter shown in drawing 8 - drawing 13 can be manufactured using the 
same substrate ingredient as using it in order to manufacture a 
resonator, and the membrane formation approach. It is SCF as referred to 



upwards. An equal circuit is shown in drawing 14 . Moreover, it is SCF 
as mentioned above. It is 2 port device with equivalence capacitance 
(Co) and (refer to drawing 14 ), and the work similar to LC resonance 
circuit is carried out. SCF Series resonance is shown. Above BAW The 
impedance level of a laminating mold crystal filter is the function of 
the form width of a device like the case of a resonator. Moreover, above 
BAW It is each SCF like the case of a resonator. Basic (serial) 
resonance frequency is a function of the thickness (for example, an 
electrode, a piezo-electric layer, and in existing, it contains the 
film) of the laminating band arranged on the substrate of a device. 
[0055] One mode of this invention is explained below. It is BAW as 
mentioned above. It can carry out and a form filter can show a passband 
with a deep notch and a passband edge with the inclination of a steep 
slope. However, though regrettable, about an inhibition zone attenuation 
(for example, refusal out of band) property, only a poor thing can show 
these filters. Moreover, a laminating mold crystal filter is BAW as 
mentioned above. Generally an inhibition zone damping property better 
than the inhibition zone damping property which can be carried out and a 
form filter can show can be shown. In consideration of these points, it 
carries out into a single device and they are form topology and SCF. BAW 
linked to inside By forming a resonator, it is BAW. The artificer of 
this invention decided that it could offer the property of the request 
which is carried out and the both sides of a form filter and a 
laminating mold crystal filter give, "in-series", if it says in more 
detail — BAW a resonator and a "shunt" — BAW The artificer has 
developed the filter which also gives overall inhibition zone 
attenuation level similar to the level which consists of a resonator and 
a laminating mold crystal filter, and shows a frequency response with a 
passband edge with the inclination of a deep notch and a steep slope, 
and a laminating mold crystal filter gives typically. The filter of this 
invention is each BAW. It carries out and they are a form filter or each 
SCF. The frequency response improved compared with the frequency 
response which can be given with a device is given. The filter of this 
invention can be embodied according to various topology containing the 
filter topology which maintained ladder-type filter topology and balance 
so that it may be called a bulk elastic wave resonator-laminating mold 
crystal-filter (BAWR-SCF) device or a circuit (FBARSCF device) and may 
explain in full detail below. BAW of the BAWR-SCF device of this 
invention A resonator is the above and may be similar to which thing 
shown in drawing 1 - drawing 6 . Moreover, SCF of a BAWR-SCF device It 
is the above and similar to which thing shown in drawing 8 - drawing 13 . 



[0056] Before explaining various examples of the BAWR-SCF device of this 
invention, the mode of this invention about the engine performance of 
these devices and manufacture is considered first. It is SCF as 
mentioned above. BAW A resonator shows the resonance frequency which is 
a function of the thickness (for example, it contains the film an 
electrode, a piezo-electric layer, and in existing) of the laminating 
band of each device. It is typical BAW so that series resonance may be 
brought forth on the frequency of the neighborhood of it, and so that it 
may be almost equal to the "design" (namely, request) alignment 
frequency of a filter or a filter may bring forth the parallel resonance 
which shows a notch above the up edge of the passband of a filter, as 
described above. It carries out and is series connection BAW to the 
interior of a form filter. A resonator is constituted. Moreover, it is 
parallel connection BAW so that parallel resonance may be brought forth 
on the frequency of the neighborhood of it, and so that it may be almost 
equal to a "design" center of filter frequency or a filter may bring 
forth the series resonance which shows a notch under the lower edge of 
the passband of a filter. A resonator is constituted. BAW It carries out, 
it sets in a form filter, and is series connection BAW. As for a 
resonator, it is desirable to include a laminating band a little thinner 
than a parallel connection resonator. By this, it is parallel connection 
BAW. It is series connection BAW at a frequency higher than the series 
resonating frequency of a resonator. It enables the parallel resonance 
of a resonator to generate (therefore, it enables this to form the 
passband notch of the upper part and the lower part), for example, 
juxtaposition BAW including an addition layer (for example, membrane 
layer) in a resonator **** — juxtaposition BAW a resonator — a serial 
— BAW including a layer with bigger thickness than each layer of a 
resonator — a serial and juxtaposition BAW The difference of the 
laminating band thickness of a resonator may be given. Various 
consideration of the design requirement which which approach is used for 
establishing the difference of a laminating thickness band can apply, 
the manufacturing technology (for example, the procedure which enables 
manufacture of the easiest device is desirable) used is determined, this 
invention — BAW carrying out — BAW of a form filter the voice on these 
designs about a resonator — each [ like ] is also given in relation to 
the BAW resonator of the BAWR-SCF device described below. That is, it is 
"series connection" BAW about each of the BAWR-SCF device described 
below. A resonator is "parallel connection" BAW. It is desirable to have 
a laminating band thinner than a resonator, and a BAWR-SCF device is 
series connection BAW by this. It has an up notch on the frequency of 



the parallel resonance of a resonator, and is parallel connection BAW. 
It becomes possible to bring forth the frequency response which has a 
lower notch on the frequency of the series resonance of a resonator. 
[0057] Each series connection BAW of each BAWR-SCF circuit Resonators 
are other series connection BAW included in a BAWR-SCF circuit. It is 
desirable to have a laminating band with thickness similar to the 
thickness of a laminating band of a resonator (when it to exist). 
Similarly, it is each parallel connection BAW of each BAWR-SCF circuit. 
Resonators are other parallel connection BAW included in a BAWR-SCF 
circuit. It is desirable to have a laminating band with thickness 
similar to the thickness of a laminating band of a resonator (when it to 
exist). It is BAW so that desired frequency response characteristics 
(for example, desired center frequency, passband bandwidth, the level of 
an insertion loss, the level of a refusal out of band, the passband 
ripple amplitude, the notch depth, a passband edge slope, etc.) may be 
brought forth. As long as the approach of choosing the specific 
thickness of a resonator laminating band is based on a suitable 
technique, it may be what kind of thing. So, BAW of the BAWR-SCF device 
described below Explanation of the following related with all devices 
does not indicate the mode about the design of a resonator any more. 
[0058] the voice of another this invention — if it depends like — the 
"design" center frequency of a BAWR-SCF circuit — it is — or the 
neighborhood — either basic (serial) resonance frequency or the 2nd 
higher-harmonic (serial) resonance frequency — SCF it has the 
laminating band of the thickness which can be brought forth — as — 
every — SCF of a BAWR-SCF circuit It can manufacture. SCF It turns out 
that laminating band thickness differs in each case. As for this 
difference of laminating band thickness, it is desirable to prepare 
according to the difference of the thickness of the piezo-electric layer 
of a laminating band. But this difference may be given according to the 
difference of the thickness of the remaining layers of a laminating band. 
However, you may determine by various consideration of the relative ease 
(for example, the easy thing as much as possible of device manufacture 
is desirable) of an applicable design requirement and device manufacture 
of each case etc. any of these "differences of a layer" are used. For 
example, it is desirable to establish the "difference" of laminating 
band thickness according to the "difference" of a piezo-electric layer, 
when the eases of device manufacture are concerns, and it is SCF of each 
BAWR-SCF circuit. The upper part of a device, middle, and a lower 
electrode are BAW of a BAWR-SCF device. It is desirable to have 
thickness similar to each electrode of a resonator. It is because the 



simplified device manufacture (it explains in more detail below) is 
taken into consideration by this. However, it is each SCF although 
explained in more detail below. At least one of electrodes is BAW. Not 
only the imperfection that may happen in a production process since it 
has different thickness but the electrode of a resonator is SCF by a 
design, manufacture, and/or other requirements. Please care about that 
it may be actually necessary to manufacture a device. Moreover, they are 
a serial and Shunt BAW so that a membrane layer may be included. It is 
SCF so that a membrane layer may be included, when it constitutes a 
resonator. Please care about that constituting is also desirable, (the 
upper part and a lower passband notch are given — as) shunt BAW a 
resonator — a serial — BAW the applicable design basis and applicable 
manufacturing technology (the easy thing of a production process as much 
as possible is desirable) which are used about the case where a membrane 
layer thicker than a resonator is included — a serial or shunt BAW a 
membrane layer with thickness similar to one film of the resonators is 
included — as — SCF You may constitute, furthermore, shunt BAW a 
resonator — a membrane layer — containing — and serial BAW or [ that 
a resonator contains a membrane layer by the design basis and 
manufacturing technology (for example, the easy thing as much as 
possible of device manufacture is desirable) in which the application 
used is possible when it constitutes so that a membrane layer may not be 
included ] — or it does not contain — as — SCF It can also constitute, 
any in these cases — be — it indicated above — as — the "design" 
center frequency of a BAWR-SCF circuit — it is — or the neighborhood - 
- either basic (serial) resonance frequency or the 2nd higher-harmonic 
(serial) resonance frequency — SCF it has the overall laminating band 
thickness which can be brought forth — as — every — SCF of a BAWR-SCF 
circuit It manufactures. 

[0059] SCF The thickness of a piezo-electric layer, and BAW of a BAWR- 
SCF circuit The relation between resonators is SCF. If drawing 24 - 
drawing 27 are seen about whether basic resonance or the 2nd higher 
harmonic resonance is brought forth with the center frequency of a BAWR- 
SCF circuit, he can understand still better. 

[0060] Drawing 24 is BAW. About the case where the layer 22 of a 
resonator (A) has the thickness of (T), and each of the layers 22 and 23 
of SCF (B) has thickness [ respectively / (T/2) ] Each BAW The piezo- 
electric layer 22 (other layers of a resonator (A) are not shown for 
convenience) of the laminating band of a resonator (A) and the piezo- 
electric layers 22 and 23 (other layers of SCF (B) are not shown for 
convenience) of the laminating band of each SCF (B) are illustrated. 



Drawing 25 is BAW of a ladder-type filter. BAW at the time of assuming 
that it is a thing containing the piezo-electric layer in which a 
resonator has the thickness of (T), respectively It carries out and the 
typical frequency response (A*) of a form filter is shown. The frequency 
response (A') has center frequency (fl). Moreover, each SCF (B) with the 
piezo-electric layers 22 and 23 of drawing 24 brings forth a frequency 
response (B* ) and the basic resonance frequency of (fl). 
[0061] Drawing 26 is BAW. Each BAW [ case / where each of the layer 22 
of a resonator (A) and the layers 22 and 23 of SCF (Bl) has the 
thickness of (T), respectively ] The piezo-electric layer 22 of a 
resonator (A) and the piezo-electric layers 22 and 23 of each SCF (Bl) 
are illustrated. SCF (Bl) brings forth the frequency response (C ) which 
has the 2nd higher harmonic resonance on a frequency (fl), and has basic 
resonance on a frequency (f 1/2) , as shown in drawing 27 . A part of 
frequency response (A') is shown in drawing 25 , and the passband is 
concentrating on the frequency (fl). 

[0062] each BAWR-SCF device — almost — center frequency — SCF It is 
desirable to constitute the BAWR-SCF device of this invention so that 
not basic resonance but the 2nd higher harmonic resonance may be brought 
forth. This is SCF. When [ of each device ] bringing forth the 2nd 
higher harmonic resonance with center frequency mostly, it is based on 
the reason for being easy to manufacture a BAWR-SCF device. For example, 
it is SCF so that basic resonance may be brought forth with the center 
frequency of a BAWR-SCF device. About the case where it constitutes, it 
is each BAW. A resonator and SCF Each BAW resonator and SCF containing a 
lower electrode layer Each of each laminating band may be formed and 
formed in coincidence. However, it is SCF in this case. A piezo-electric 
layer is BAW. Since it has different thickness, the piezo-electric layer 
of a resonator is BAW. A resonator and SCF A piezo-electric layer cannot 
be formed to coincidence. It is actually BAW in this case. To either of 
the back before forming the single piezo-electricity layer of a 
resonator, it is SCF. It is SCF about an up piezo-electricity layer. It 
is necessary to form membranes on a lower layer. This complicates a 
production process and it turns out that the performance of a mask 
manufacture process (masking step) is needed. 

[0063] However, SCF About the case of a BAWR-SCF circuit where each 
BAWR-SCF device is manufactured so that the 2nd higher harmonic wave may 
be mostly brought forth with center frequency, it is BAW at least. The 
piezo-electric layer and SCF of a resonator BAW containing a lower 
piezo-electricity layer A resonator and SCF While manufacturing each 
layer, membranes can be formed to coincidence. It is because these 



piezo-electric layers have similar thickness. (One example of a step 
which manufactures one of the BAWR-SCF devices of this invention is 
explained below) . In this case, it turns out that manufacture is more 
easy. It is SCF if it is a request. Please also care about [ of each 
BAWR-SCF device ] that a BAWR-SCF circuit can be mostly manufactured 
with "design" center frequency so that other higher-harmonic resonance 
frequency other than a base and the 2nd higher-harmonic resonance 
frequency may be shown. 

[0064] SCF in this 2nd higher-harmonic-resonance frequency From now on 
about an operation of a device, the engine performance of the BAWR-SCF 
device of this invention and the mode of another this invention about 
manufacture are considered. As mentioned above, in order to simplify 
manufacture of the BAWR-SCF circuit of this invention, it is SCF of a 
BAWR-SCF circuit. The lower part of a device, middle, and an up 
electrode are BAW of each BAWR-SCF circuit. It is desirable to have 
thickness similar to each electrode of a resonator. SCF Although three 
electrode layers are included, on the other hand, it is BAW. A resonator 
contains only two electrode layers, for example, is about 200nm. SCF of 
the addition which can have thickness For the center frequency of a 
request of a BAWR-SCF circuit with the difference (for example, 
difference which may have effect which is not desirable on the engine 
performance of a BAWR-SCF device) of such a usually big frequency that 
it is not accepted, an electrode layer is SCF about different resonance 
frequency. It is not made to bring forth. However, it is SCF in order to 
satisfy applicable design/manufacture criteria and/or other applicable 
requirements (for example, limitation on the manufacture to one overall 
thickness of the electrode of SCF) actually, as indicated above. One or 
more of the electrodes of a device are BAW. A resonator electrode is SCF 
so that it may have substantially different thickness. It may be 
necessary to manufacture a device, moreover, different thickness to some 
extent from until "design" thickness for the imperfection which may 
happen in a production process may be given to one or more laminating 
bands Because of the difference of these imperfection and/or thickness, 
from the center frequency of each BAWR-SCF circuit It is SCF about the 
2nd harmonic frequency against which only the difference of such a big 
frequency that it is not accepted is set off. Since it may be made to 
bring forth It is each SCF so that that laminating band thickness "may 
be optimized" and it may become possible to give exact resonance 
frequency. What the difference of this frequency "is compensated for" by 
manufacturing may be required. In such a case, other SCF It is not by 
optimization of the thickness of a laminating band (for example, piezo- 



electric layer), but is SCF. It is desirable to give this "compensation" 
by optimization of the thickness of a bipolar electrode or an up 
electrode. In the case of this example of recommendation, that reason is 
BAW. Each piezo-electric layer and SCF of a resonator It is BAW as well 
as each lower piezo-electricity layer. A resonator and SCF It is because 
each of each lower electrode can be formed to coincidence (since they 
have similar thickness). On the other hand, manufacture will become more 
difficult if layers other than a bipolar electrode and an up electrode 
"are optimized" (each same layer of a BAW resonator of a BAWR-SCF 
circuit is because there is an inclination with the thickness from which 
the optimized layer differs). Moreover, it may be difficult to 
manufacture so that a common piezoelectric material may become precise 
thickness unlike the electrode layer which generally contains the 
ingredient which can be easily manufactured so that it may have precise 
thickness. Furthermore, when it does not have different thickness but 
the both sides of a piezo-electric layer have similar thickness (that is, 
the membrane formation persistence time and a process parameter are 
similar in this case), that production process becomes general easier. 
[0065] SCF it can be begun to produce desired resonance frequency — as 
— " — the thickness with the precise layer optimized, "carried out and 
chosen can be chosen according to one of suitable known techniques. You 
may determine any shall be optimized between an up electrode and a 
bipolar electrode by various consideration which includes the 
manufacture approach to be used, extent of the precision of a facility, 
and the class of ingredient used for an electrode, for example. SCF the 
thickness of an up electrode optimizes — having — SCF the case where 
it is constituted so that a bipolar electrode and a lower electrode may 
have thickness similar to the thickness of a BAW resonator electrode — 
each SCF every — BAW the topmost part electrode and bipolar electrode 
of a resonator — including — BAW A resonator and SCF Each laminating 
band can be manufactured to coincidence. 

[0066] SCF Other SCF excluding the electrode layer depending on the case 
in order to make it possible to bring forth desired resonance frequency 
Also when the thickness of a laminating band needs to be optimized, 
please care about a certain thing. For example, it is SCF by the 
applicable design basis. It is BAW about an electrode. To make it very 
thick to the thickness of a resonator electrode is demanded. By this It 
is SCF about the 2nd harmonic frequency against which only the 
difference of such a big frequency that it is not accepted is set off 
from desired BAWR-SCF circuit center frequency. If it assumes that it 
makes it bring forth SCF One thickness of a piezo-electric layer and/or 



a membrane layer can be optimized so that desired resonance frequency 
can be given (for example, it is made to decrease). 
[0067] The BAWR-SCF circuit described below can be manufactured as a 
monolithic integrated circuit. Or BAW formed on each separate wafer A 
resonator and SCF This BAWR-SCF circuit can also be manufactured so that 
a component part may be included. Moreover, BAW of the above-mentioned 
various classes shown in the BAWR-SCF circuit described below at drawing 
1 - drawing 6 as mentioned above SCF of the above-mentioned various 
classes which show all of a resonator to drawing 8 - drawing 13 again 
All can be included. For example, each BAW A resonator and SCF BAW of 
drawing 1 "Bridging" structure (namely, one or more membrane layers) 
like SCF20' of a resonator 20 or drawing 8 can be included. Moreover, 
each BAW A resonator and SCF It can also really [ similar to the device 
shown in drawing 4 and drawing 11 , respectively ] be made a cover-half 
device (device containing a sound mirror). It is the shunt BAW of each 
BAWR-SCF circuit so that a shunt BAW resonator can induce a notch down 
the passband of a BAWR-SCF circuit as mentioned above, when using a 
sound mirror device. As for a resonator, it is desirable to include a 
membrane layer between the best sound mirror layer and a lower electrode 
layer. 

[0068] By using a sound mirror device for a BAWR-SCF circuit, when the 
device of other classes like a device including the bridged structure is 
used for example, for a BAWR-SCF circuit, some advantages arise. As one 
advantage, there is a point that the sound mirror device is structural 
more stronger than the device of other classes. It may be said that 
another advantage can conduct efficiently all the heat generated by loss 
in a device to the substrate of each device through a sound mirror when 
applied to the thing of large power. 

[0069] It may be said that a sound mirror can be used for decreasing the 
higher-harmonic response which may be produced inside a BAWR-SCF device 
as further advantage which uses a sound mirror device with the BAWR-SCF 
device of this invention. If the following examples are seen, you can 
understand this still better. In this example, it sets to the BAWR-SCF 
device described below, and is each SCF. A piezo-electric layer is each 
BAW. It is assumed that it has thickness equal to the thickness of each 
piezo-electric layer of a resonator, respectively. Moreover, as a result, 
it is each SCF. It is assumed that the center frequency of a BAWR-SCF 
device shows the 2nd higher harmonic resonance. Moreover, BAW of a BAWR- 
SCF device A resonator and SCF It is assumed that each sound mirror 
layer has the thickness of quadrant wavelength (for example, lambda/4) 
with the center frequency of each BAWR-SCF device including a sound 



mirror layer. In this case, each SCF A frequency almost equal to 1/2 of 
the center frequency of a BAWR-SCF device may show basic resonance, 
therefore a spurious response may be caused on this frequency. SCF In 
basic resonance frequency, the thickness of each sound mirror layer is 
lambda/8. If it is this contractor, at this frequency, it is the maximum 
upper layer and SCF of a sound mirror like understanding. It is SCF by 
the interface between lower electrodes. The amount of the sound energy 
by which retroref lection is carried out toward a pars-basilaris-ossis- 
occipitalis piezo-electricity layer is small. As the result, it is SCF 
in the basic resonance frequency. A spurious response is decreased. It 
is SCF when a BAWR-SCF circuit includes "bridging" type structure 
instead of sound mirror structure. In order to decrease all the spurious 
responses that may be produced in basic resonance frequency, an external 
matching circuit may be used. However, some attenuation at least is BAW 
of a BAWR-SCF device. It is given also by the resonator. 
[0070] As another example, it is SCF. Each piezo-electric layer is BAW. 
Having thickness equal to 1/2 of the thickness of each piezo-electric 
layer of each of a resonator is assumed. Moreover, as a result, it is 
SCF. It is assumed that basic resonance is shown with the center 
frequency of a BAWR-SCF circuit. In this case, SCF of a BAWR-SCF circuit 
BAW The higher harmonic resonance of a resonator may cause a spurious 
response. However, a spurious response cannot arise on a frequency lower 
than the center frequency of a BAWR-SCF circuit. For example, SCF BAW A 
spurious response may arise in the 2nd higher-harmonic resonance 
frequency of a resonator. SCF It is SCF at the 2nd higher-harmonic 
resonance frequency. A sound mirror layer has thickness equal to 
lambda/2, and impedance conversion of the substrate of a device is not 
produced with the interface between the best sound mirror layer and a 
lower electrode. As that result, although sound energy is not reflected 
in hard flow by this interface from a substrate to the direction of a 
piezo-electric layer instead, it is spread to a substrate. It is SCF by 
this. A spurious response is decreased with the 2nd higher-harmonic 
resonance frequency. 

[0071] The point which must be taken into consideration one more about 
manufacture of the BAWR-SCF device of this invention is explained below. 
BAW One or more beer has often been included by the thin film device 
(for example, BAW a resonator or SCF) containing a component part. For 
example, it is one BAW to the contact pads of the up electrode of 
another resonator of a device, an external circuit (for example, bonding 
wire connected with the wire substrate), or a device, or another 
component part like a terminal (reference was made also as a node). In 



order to make it possible to connect electrically the lower electrode or 
bipolar electrode of a component part, at least one of these beer can be 
used so that an electrical conducting material may be contained. It is 
BAW. It is BAW if the component part has connected with each other 
through the lower electrode through the up electrode. When the component 
part has connected with an external circuit or contact pads through the 
up electrode of a component part, it may be necessary to prepare these 
beer. 

[0072] Since beer may make the series resistance inside a filter 
increase and may take a location inside a filter, few [ as much as 
possible ] things of the number of the beer contained in a filter are 
desirable. So, in a filter, it is BAW. Between the lower electrode of a 
component part, and bipolar electrodes, and BAW Between the lower 
electrode of a component part, and up electrodes, and BAW Between the 
bipolar electrode of a component part, and up electrodes, and BAW It is 
also desirable to include minimum number of connections between the 
lower part of a component part or a bipolar electrode and filter contact 
pads, or an external circuit. 

[0073] BAW similar to what is shown in drawing 28 at drawing 18 as one 
example It carries out and is form filter 44a. A circuit diagram is 
shown. It sets to drawing 28 and is BAW. It is filter 44a about the up 
electrode (UE) of a resonator 43. It connects with an input node (In). 
BAW It is filter 44a about the up electrode (UE) of resonators 45 and 46. 
It connects with an output connection point (Out), and is BAW. By the 
approach same with usually connecting the lower electrode (LE) of a 
resonator 46 with a ground connection point (GND) It is filter 44a about 
resonators 42, 43, 45, and 46. It connects with the interior. Thus, 
filter 44a It sets in structure and is BAW. It is required to prepare 
single beer between the lower electrode (LE) of a resonator 46 and a 
ground connection point (GND). This beer is expressed by the label "V" 
in the circuit diagram of drawing 28 . The coordinated line between the 
remaining electrodes (LE) of the remaining resonators 42, 43, 45, and 46 
and (UE) is also shown in drawing 28 . 

[0074] As another example, it is related with drawing 29 and is filter 
44a of drawing 28 . Similar BAW It carries out and is form filter 44b. A 
circuit diagram is shown. However, filter 44b It is BAW to a filter 44. 
The lower electrode (LE) of a resonator 43 is connected with an input 
node (In), and it is BAW. It is a ground connection point (GND) about 
the lower electrode (LE) of a resonator 42. It connects and is BAW. It 
is BAW so that the lower electrode (LE) of resonators 45 and 46 may be 
connected with an output connection point (Out). Filters 42, 43, 45, and 



46 are arranged. It is necessary to form three beer VI, V2, and V3 in 
filter structure in this arrangement. Filter 44a The direction of 
topology is filter 44b. It turns out that it is more desirable than 
topology. Because, filter 44a Filter 44b It is because a small number of 
beer is included. 

[0075] As further example, drawing 30 is filter 47a which maintained 
balance similar to the filter 47 which was able to balance drawing 21 . 
It is shown. At this example, it is BAW. The up electrode (UE) of a 
resonator 43 is connected with an input node (Inl). BAW The up electrode 
(UE) of a resonator 48 is connected with an input node (In2). BAW The up 
electrode (UE) of resonators 46 and 49 is connected with an output 
connection point (0ut2), and it is BAW. The up electrode (UE) and BAW of 
a resonator 45 So that the lower electrode (LE) of a resonator 46 may be 
connected with an output connection point (Out) BAW It is filter 47a 
about resonators 42, 43, 45, 46, 48, and 49. It connects inside. In this 
arrangement, it is required to merely form only two beer VI, i. e. , beer, 
and beer V2 in a filter 47. 

[0076] It is BAW of these devices so that smallest number of beer can 
exist in the structure of each device in various examples of the BAWR- 
SCF device described below. A resonator and SCF Arranging is desirable. 
[0077] Various examples of the BAWR-SCF device of this invention are 
explained below. About drawing 33 , the schematic diagram of a circuit 
with the basic topology of the BAWR-SCF device constituted by this 
invention is shown. This circuit (or device) 1, i.e., a BAWR-SCF circuit, 
is BAW ("shunt"). Resonator 2 ("in-series") , It has the BAW resonator 3 
and the laminating mold crystal filter 4. As for the BAWR-SCF device 1, 
it is desirable that it is 4 port device, and it is desirable to include 
a port (namely, node) (PI), (P2) and a port (01), and (02). A port (PI) 
and (P2) are for example, 50-ohm ports, and a port (01) and (02) are for 
example, 50-ohm ports. For convenience, they are the up electrode 25 of 
SCF4, the lower electrode 24, and bipolar electrode 26' . BAW Only the up 
electrode 26, the lower electrode 24, and the piezo-electric layer 22 of 
resonators 2 and 3 are shown in the circuit diagram of drawing 33 . 
[0078] It sets in the desirable example of this invention, and is BAW. 
The electrodes 26 and 24 of a resonator 2 are the nodes (I) of a device 
1, respectively. It has connected at the node (Gl) (as for a node (Gl), 
it is desirable to carry out ground connection during use). BAW The up 
electrode 26 of a resonator 3 is also connected with a node (I). BAW The 
lower electrode 24 of a resonator 3 is connected with the lower 
electrode 24 of SCF4. Bipolar electrode 26' of SCF4 It connects with a 
node (G2) (it is desirable to carry out ground connection also of the 



node (G2) during use). Moreover, the up electrode 25 of SCF4 is 
connected with a node (01). BAW Since the lower electrode 24 of a 
resonator 2 has connected with the ground connection point (Gl), beer is 
prepared in the structure of a device 1. This beer is expressed to 
drawing 33 by the label "V. " An explanation top, the BAW resonator 2, 
and BAW A resonator 3 will be collectively called "the L segment 5." 
[0079] An understanding of the precise location of the beer (V) in the 
BAWR-SCF device 1 can be acquired further more well by seeing drawing 31 
and drawing 32 . Drawing 31 and drawing 32 are BAW of the BAWR-SCF 
circuit 1. The cross section of the typical structure of a resonator 2 
is shown. It is BAW of this example so that drawing 31 and drawing 32 
may be seen and understood. A resonator 2 has the bridged structure and 
is BAW of drawing 1 . A resonator 20 and a similar layer are included. 
Electrode 101 which beer (V) is shown in drawing 32 and connects the 
lower electrode 24 of resonator structure with the interior of beer (V) 
at the node (Gl) (not shown in drawing 31 thru/or 32) of the BAWR-SCF 
device 1 It is shown. 

[0080] According to the above-mentioned explanation, it is BAW (serial) 
if drawing 33 is referred to again. The serial and parallel resonance 
which are brought forth by the resonator 3 are BAW. The BAW (serial) 
resonator 3 is BAW so that it may generate on a frequency a little 
higher than the serial and parallel resonating frequency which are 
brought forth by the resonator 2. It is desirable to have a laminating 
band thinner than a resonator 2. Moreover, according to the above- 
mentioned explanation, it is BAW. For the parallel resonance brought 
forth by the resonator 3, a device 1 will show a notch above the up edge 
of the passband of a device. Moreover, BAW For the series resonance 
brought forth by the resonator 2, a device 1 will show a notch under the 
lower edge of the passband of a device. Moreover, BAW Series resonance 
and BAW of a resonator 3 The parallel resonance of a resonator 2 is 
generated in the center frequency neighborhood of the BAWR-SCF circuit 1, 
and this center frequency is also the center frequency of the L segment 
5 again, furthermore — according to the above-mentioned explanation — 
a device 1 — SCF4 shows the 2nd higher harmonic resonance with center 
frequency namely, the L segment 5 — almost — with center frequency 
mostly — as — a device 2, 3, and 4 Constituting is desirable. 
[0081] drawing 34 — 1 — about 25MHz The device 1 is constituted so 
that a passband with bandwidth and the center frequency of about 
947. 5MHz may be brought forth. 2) The port (PI) of a device 1 and (P2) 
are 50-ohm ports. 3) The port (01) of a device 1 and (02) are 50-ohm 
ports, and it is BAW of 4 each. The frequency response of the BAWR-SCF 



circuit 1 in case [ typical ] the layer in which resonators 2 and 3 and 
SCF4 have the thickness shown in Table 3, Table 4, and Table 5, 
respectively is included is shown. Each of the lower part of SCF4 and 
the up piezo-electricity layers 22 and 23 is BAW so that the typical 
size shown in these tables may be seen and may be known. It has 
thickness equal to the thickness of each piezo-electric layer 22 of 
resonators 2 and 3. Moreover, bipolar electrode (earth electrode) 26' of 
SCF4 is 520nm. It has thickness. By having such thickness, SCF4 shows 
the 2nd harmonic frequency with the center frequency of the BAWR-SCF 
circuit 1. He can understand this still better by seeing drawing 38 and 
drawing 39 . Drawing 38 shows the frequency response (FR) of SCF4. By 
having the size of the layer shown in Table 5, SCF4 brings forth basic 
resonance by about 511MHz, and brings forth the 2nd higher harmonic 
resonance by about 947. 5MHz. To drawing 39 , it is BAW. The frequency 
response (FRl) of ladder form arrangement (L segment 5) of resonators 2 
and 3 is repeatedly shown on the frequency response (FR) of SCF4. The 
resonance frequency of SCF4 is BAW so that drawing 39 may be seen and 
understood. It is similar to the center frequency of ladder form 
arrangement (L segment 5) of resonators 2 and 3. 
[0082] 
[Table 2] 
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[0083] The notch (N2) located by drawing 34 under the notch (Nl) located 
above the up edge of a passband and the lower edge of a passband is 
shown. A notch (Nl) is BAW. It is generated by the parallel resonance of 
a resonator 3, and a notch (N2) is BAW. It is generated by the series 
resonance of a resonator 2. 



[0084] The BAWR-SCF device 1 is each ladder-type filter 41 (these 
filters 41 differ in the BAWR-SCF device 1, and do not contain SCF4) of 
drawing 16 , or each SCF. The frequency response improved from the 
frequency response brought forth is shown. This can see and understand 
drawing 35 . frequency-response 4a of SCF4 of frequency-response 41' of 
the filter 41 of drawing 16 and each — ' The frequency response of the 
piled-up BAWR-SCF circuit 1 is shown. [ drawing 35 / this ] It is BAW of 
the BAWR-SCF circuit 1 so that drawing 35 may be seen and understood. 
Resonators 2 and 3 make it possible to have a notch the upper part of 
the passband edge of the upper part in which frequency-response T has 
the inclination of a steep slope, and the lower part, and a passband, 
and caudad deep. Moreover, SCF4 makes it possible to show the inhibition 
zone attenuation (for example, refusal out of band) with a bigger device 
than the inhibition zone attenuation brought forth by the ladder-type 
filter 41 of drawing 16 . 

[0085] Please care about that (P2), or a pair of (01) and (02) can be 
used as the input port or the output port of the BAWR-SCF device 1 by 
the requirements for the example of application which gets interested. 
[ a port (PI), and ] It is because energy inside the BAWR-SCF device 1 
can be transmitted to both (02) to (P2) to a port (01) the direction of 
(02) or a port (01) a port (PI) and the direction of (P2). [ a port 
(PI), ] Since energy can be transmitted to both directions inside the 
BAWR-SCF device 1, a device 1 functions similarly [ in each case ], and, 
in each case, brings forth the same performance characteristics (above). 
[0086] According to the desirable example of this invention, the BAWR- 
SCF device 1 is constituted on the single wafer, and can be manufactured 
according to the step of the following containing the layer currently 
listed by Table 3, Table 4, and Table 5. 

[0087] 1. Form the 1st membrane layer on a substrate. The 1st membrane 
layer has the thickness of 62nm, and consists of Si02. 
[0088] 2. Form the 2nd membrane layer on the 1st membrane layer, and it 
is Shunt BAW. A pattern is attached in order to produce the "cushion" 
layer for forming a resonator 2 and the remaining laminating bands of 
SCF4 at steps 3-8. And some parts of the 2nd membrane layer which etched 
and formed membranes are removed. On those parts, it is Shunt BAW. The 
layer of a resonator 2 and SCF4 is not formed any more. The 2nd membrane 
layer is 213nm. It consists of Si02 with thickness. 

[0089] 3. Form an electrode layer on the layer formed at steps 1 and 2, 
build a pattern, and it is BAW. The lower electrode layer and SCF4 of 
resonators 2 and 3 are formed. A lower electrode layer is 250nm. It 
consists of Mo with thickness. 



[0090] 4. Form the 1st piezo-electricity layer on a lower electrode 
layer, build a pattern, and it is BAW. The piezo-electric layer of 
resonators 2 and 3 and the lower piezo-electricity layer of SCF4 are 
formed, these piezo-electric layers — for example, the thickness of 
2362nm — having — ZnO from —it changes. 

[0091] 5. As a following step, on the lower layer of devices 2, 3, and 4, 
form another electrode layer, build a pattern and form the bipolar 
electrode of SCF4. BAW The part of this membrane formation electrode 
layer formed on resonators 2 and 3 is removed by etching. This electrode 
layer is 520nm. It consists of Mo with thickness. 

[0092] 6. The following step includes forming the 2nd piezo-electricity 
layer and attaching a pattern on the bipolar electrode of SCF4. the 2nd 
piezo-electricity layer — for example, the thickness of 2362nm — 
having — ZnO from — it changes. 

[0093] 7. The following step is BAW. It includes forming the further 
electrode layer, attaching a pattern and forming the up layer of devices 
2, 3, and 4 by it on resonators 2 and 3 and the lower layer of SCF4. The 
thickness of an up electrode layer is 250nm. An electrode layer consists 
of Mo. 

[0094] 8. The further step includes forming a protective layer on the 
layer formed at the above-mentioned step, when required. 
[0095] Each BAW When resonators 2 and 3 and SCF4 include the bridged 
structure, please care about performing the step which forms each 
opening (namely, aperture) into a membrane layer and a protective layer, 
and removes a sacrifice layer by wet etching before operation of step 1. 
[0096] By the specific frequency response characteristic needed for the 
specific example of application which gets interested, it is BAWRSCF of 
this invention. Other topology other than the topology shown in drawing 
33 for a device can also be prepared. For example, BAW which forms the L 
segment 5 when it is required to bring forth the bandwidth (for example, 
bandwidth of the 5MHz passband currently concentrated on 947. 5GHz 
instead of the bandwidth of the 25MHz passband currently concentrated on 
947. 5 GHz) of a narrower passband Except for resonators 2 and 3 having 
"reverse" arrangement, a BAWR-SCF circuit similar to the circuit of 
drawing 33 can be prepared. Speaking of drawing 36 , it is connected 
with the L segment. 5 of drawing 33 as an example, and is BAW of the 
BAWR-SCF circuit 16. Except for resonators 2 and 3 having "reverse" 
arrangement, the BAWR-SCF circuit 16 similar to the BAWR-SCF circuit of 
drawing 33 is formed. By this arrangement, it is BAW. It connects with a 
node (II), and the up electrode 26 of a resonator 3 is BAW. The lower 
electrode 24 of a resonator 3 is connected with a node (12). BAW A 



resonator 2 is connected between a node (12) and a ground connection 
point (Gl). BAW It connects with a node (12) and the lower electrode 24 
of a resonator 2 is BAW. The up electrode 26 of a resonator 2 is 
connected to a ground connection point (Gl). It connects with a node 
(12) and the lower electrode 24 of SCF4 is bipolar electrode 26' of SCF4. 
It connects with a ground connection point (G2), and the up electrode 25 
of SCF4 is connected at a node (0). 

[0097] The BAWR-SCF circuit 16 shows the bandwidth of a passband 
narrower than what is shown by the BAWR-SCF circuit 1 of drawing 33 . He 
can understand this still better by seeing drawing 37 which shows the 
lumped element equal circuit of the BAWR-SCF circuit 16. this equal 
circuit — equal circuit 4b* of SCF4, 2', and 3a — ' And BAW Resonators 
2 and 3 are included, respectively. SCF The shunt capacitance (Col) of 
equal circuit 4b' is BAW. They are the juxtaposition capacitance (Cop) 
of resonator equal circuit 2' , and juxtaposition. Consequently, BAW The 
effective equivalence shunt capacitance of a resonator 2 is demarcated 
by equivalence capacitance (Cop) and (Col) instead of being demarcated 
by (Cop). Moreover, as a result, it is BAW. For the series resonance of 
a resonator 2, it is demarcated with an equivalence inductance (Lmp) and 
equivalence capacitance (Cmp) , and the parallel resonance of the BAW 
(shunt) resonator 2 is BAW of the BAWR-SCF circuit 1 of drawing 33 . It 
generates on the low frequency on frequency spectrum from the parallel 
resonating frequency brought forth by the resonator 2. This is BAW of 
the BAWR-SCF circuit 16. About the serial and parallel resonating 
frequency which are brought forth by the resonator 2, it is BAW of the 
BAWR-SCF circuit 1 on frequency spectrum. Each is made to bring close 
more from the serial of a resonator 2, and a parallel resonating 
frequency. BAW of the BAWR-SCF circuit 1 where the thickness of the 
laminating mold BAW resonator 2 can bring forth a desired parallel 
resonating frequency It is BAW so that only an amount more suitable than 
the thickness of a resonator 2 may become small. By manufacturing a 
resonator 2, it is BAW of the BAWR-SCF circuit 16. It is desirable for 
the parallel resonating frequency of a resonator 2 to increase to a 
desired frequency (for example, BAW of the BAWR-SCF circuit 1 up to the 
same parallel resonating frequency of a resonator 2). It is BAW about 
the resonance frequency of the request based on the laminating band 
thickness of a device. A suitable known technique may determine the 
precise selected laminating band thickness so that a device can bring 
forth. By becoming thin about the thickness of a resonator laminating 
band, it is BAW. The series resonating frequency of a resonator 2 
increases. BAW The series resonating frequency of a resonator 2 is 



BAWRSCF. Since a notch is produced down the passband of a circuit 16, 
the frequency which this notch produces also increases and it turns out 
that the bandwidth of the passband of a BAWR-SCF circuit becomes 
narrower about the bandwidth of the passband of the BAWR-SCF circuit 1. 
[0098] One devices 3, 2, and 4 contain a layer with the thickness which 
shows drawing 40 in Table 3, Table 4, and Table 5, respectively. 2) The 
2nd membrane layer of the shunt resonator 2 is 213nm. It is 158nm to 
instead of. It has thickness. 3) — the area of the up electrode of the 
shunt resonator 2 — 372 micrometers x372micrometer it is — instead of 
200micrometerx200 mum it is — frequency response 106 of the BAWR-SCF 
circuit 16 in the case of being typical It is shown. It sets to drawing 
40 and is a frequency response 106. Frequency response 107 It has piled 
up upwards and the frequency response of drawing 34 of the BAWR-SCF 
circuit 1 of drawing 33 (a "reverse" L segment is not included) is 
expressed. Moreover, frequency response 108 It is shown in drawing 40 . 
A frequency response 108 is BAW. About the case where the layer in which 
resonators 2 and 3 have the thickness shown in Table 4 and Table 3, 
respectively is included, it is BAWRSCF 16 of drawing 36 . BAW The 
frequency response of reverse L segment arrangement of resonators 2 and 
3 is expressed. 

[0099] Drawing 41 shows the BAWR-SCF circuit 13 constituted according to 
another example of this invention. For the BAWR-SCF circuit 13, the 
BAWR-SCF circuit 13 is BAW. Except for having the BAW (serial) resonator 
14 which added resonators 2 and 3 and SCF4, and the BAW (shunt) 
resonator 15, it is similar to the BAWR-SCF circuit 1 of drawing 33 . It 
is BAW as resonators 2 and 3 and SCF4 have connected inside the BAWR-SCF 
circuit 1 of drawing 33 . Resonators 2 and 3 and SCF4 are connected in 
the BAWR-SCF circuit 13 interior. BAW of the BAWR-SCF circuit 13 A 
resonator 14 is connected between SCF4 and a node (0). At the desirable 
example of this invention, it is BAW. It connects with the up electrode 
25 of SCF4, and the lower electrode 24 of a resonator 14 is BAW. The up 
electrode 26 of a resonator 14 is connected at a node (0). BAW A 
resonator 15 is connected between a node (0) and a ground connection 
point (G3). BAW It is desirable to connect the up electrode 26 of a 
resonator 15 with a node (0), and it is BAW. It is desirable to connect 
the lower electrode 24 of a resonator 15 to a ground connection point 
(G3). In this arrangement, three beer VI, i.e., beer, beer V2, and beer 
V3 are formed in a device 13. 

[0100] Drawing 42 is BAW. The layer of resonators 3 and 14 has the 

thickness shown in the above-mentioned table 3, and it is BAW. When 

[ typical ] the layer of resonators 2 and 15 has the thickness shown in 



the above-mentioned table 4 and the layer of SCF4 has the thickness 
shown in the above-mentioned table 5, the frequency response of the 
BAWR-SCF circuit 13 of about is shown. 

[0101] It is BAW so that drawing 42 may be seen and understood. The 
series resonance of resonators 2 and 22 enables the BAWR-SCF circuit 13 
to bring forth a notch (Nl) down the passband of the BAWR-SCF circuit 13, 
and is BAW. Resonators 3 and 14 enable the BAWR-SCF circuit 13 to bring 
forth a notch (N2) above the passband of the BAWR-SCF circuit 13. SCF4 
of the BAWR-SCF circuit 13 functions as SCF4 of the BAWR-SCF circuit 1 
similarly. It is BAW to a circuit 13 so that drawing 34 and drawing 42 
which show the frequency response of the BAWR-SCF circuits 1 ( drawing 
33 ) and 13, respectively may be seen and understood. By including 
resonators 14 and 15, it is BAWRSCF about bigger inhibition zone 
attenuation rather than the BAWR-SCF circuit 1 gives. It enables a 
circuit 13 to give. For example, BAW by the advanced technology of 
drawing 18 It carries out, and the BAWR-SCF circuit 13 gives a better 
inhibition zone damping property rather than the form filter 44 gives. 
For example, the frequency response and BAW of drawing 42 which are 
shown in drawing 19 It carries out and, speaking of the both sides of 
the frequency response of the form filter 44, is BAW. As for the level 
of the inhibition zone attenuation which a filter 13 gives, only 20 db 
are improved compared with the level of the BAWR-SCF circuit 44. On the 
other hand, the bandwidth of the passband of each frequency response and 
the magnitude of a passband ripple are similar. 

[0102] BAWR-SCF circuit 13' by this invention although a frequency 
response characteristic similar to the BAWR-SCF circuit 13 of drawing 41 
is brought forth, when the BAWR-SCF circuit which brings forth the 
bandwidth of a passband narrower than what is brought forth by the BAWR- 
SCF circuit 13 needs to be prepared, as shown in drawing 43 You may 
prepare, this BAWRSCF Circuit 13' **** — BAW SCF4 is contained in 
resonators 2, 3, 14, and 15 and a list. At the desirable example of this 
invention, it is BAW. The up electrode 26 of a resonator 3 is connected 
with a node (II), and it is BAW. The lower electrode 24 of a resonator 3 
is connected with a node (12). BAW A resonator 2 is connected between a 
node (12) and a ground connection point (Gl). BAW It connects with a 
ground connection point (Gl), and the up electrode 26 of a resonator 2 
is BAW. The lower electrode 24 of a resonator 2 is connected with a node 
(12). For the lower electrode 24 of SCF4, it connects with a node (12), 
bipolar electrode 26' of SCF4 is connected with a ground connection 
point (G2), and the up electrode 25 of SCF4 is BAWR-SCF circuit 13' . It 
connects with a node (13). BAW It connects with a node (13) and the 



lower electrode 24 of a resonator 15 is BAW. The up electrode 26 of a 
resonator 15 is connected with a ground connection point (G3). BAW It 
connects with a node (13) and the lower electrode 24 of a resonator 14 
is BAW. The up electrode 26 of a resonator 14 is connected with a node 
(0). 

[0103] Because of this arrangement of BAWR-SCF circuit 13' , it is BAWR- 
SCF circuit 13" . The bandwidth of a passband narrower than the bandwidth 
of the passband brought forth by the BAWR-SCF circuit 13 of drawing 41 
is brought forth. By including the BAW resonators 14 and 15 in BAWR-SCF 
circuit 13', it is inhibition zone attenuation better than the BAWR-SCF 
circuit 16 which does not contain the BAW resonators 14 and 15 BAWR-SCF 
circuit 13' It turns out that it becomes possible to give, case it is 
ideal — BAW Resonators 14 and 15 affect the bandwidth of the passband 
of BAWRSCF13' , and narrow this bandwidth until to some extent. 
[0104] The filter (or it is called a "BAWR-SCF circuit") 17 which 
maintained the balance by this invention is explained below, referring 
to drawing 44 . According to the desirable example of this invention, 
the well-balanced filter 17 is BAW. It is SCF4' to resonators 2 and 3, 
3', 14, 14', and 15 and SCF4 list. It has. BAW A resonator 2 and BAW A 
resonator 3 is connected by the above-mentioned "L segment" "L segment" 
arrangement similar to arrangement. If it says in more detail, the node 
(II) of a filter 17 and (12) will be covered, and it is BAW. A resonator 
2 is connected. BAW It connects at a node (II) and the up electrode 26 
of a resonator 2 is BAW. The lower electrode 24 of a resonator 2 is 
connected at a node (12). BAW It connects again also at a node (II), and 
the up electrode 26 of a resonator 3 is BAW. The lower electrode 24 of a 
resonator 3 is connected with the lower electrode 24 of SCF4. Bipolar 
electrode 26' of SCF4 Connecting with a ground connection point (G), the 
up electrode 25 of SCF4 is BAW. It connects with the lower electrode 24 
of a resonator 14. BAW The up electrode 26 of a resonator 14 is 
connected at a node (01) . 

[0105] Moreover, at the desirable example of this invention, it is BAW. 
It connects at a node (12) and the up electrode 26 of resonator 3' is 
BAW. The lower electrode 24 of resonator 3' is SCF4' . It connects with 
the lower electrode 24. Bipolar electrode 26of SCF4' ' Connecting with a 
ground connection point (G), the up electrode 25 of SCF4' is resonator 
14'. It connects with the lower electrode 24. BAW Resonator 14' The up 
electrode 26 is connected with a node (02). BAW A resonator 15 is 
connected over Node s (01) and (02). BAW It connects with a node (01) 
and the lower electrode 24 of a resonator 15 is BAW. The up electrode 26 
of a resonator 15 is connected with a node (02). In this arrangement, it 



turns out that beer VI, V2, V3, and V4 is formed into the structure of 
the BAWR-SCF circuit 17. This BAWR-SCF circuit 17 functions as the BAWR- 
SCF circuit 13 similarly, and shows a passband reaction similar to the 
passband reaction (shown in drawing 42 ) which the BAWR-SCF circuit 13 
shows, however, between the signals impressed to one of a node (II), the 
pair of (12), and the pair of (01) and (02) with the filter 17 which was 
able to balance drawing 44 — moreover, the phase contrast of 180 ** is 
between the output signals in other pairs of these nodes. But these 
signals are also although it has equal magnitude. When it is necessary 
to filter the signal with which the transmitted balance was able to take 
between two circuitry components (for example, amplifier) with the well- 
balanced input section and the output section, the filter 17 which 
maintained this balance can be used. 

[0106] It is more advantageous to use the filter 17 which maintained 
this balance in such a case compared with the case where a not ill- 
balanced filter is used. When using a not ill-balanced filter among 
circuitry components temporarily, before impressing a signal output to a 
not ill-balanced filter, it is because it is necessary to rechange to 
the well-balanced signal after outputting with the filter which needs to 
change into a not ill-balanced signal the signal output which maintained 
the balance by the 1st component in a component part, and does not 
maintain balance. 

[0107] Each of the above-mentioned BAWR-SCF circuit is those BAW(s) of 
each which was shown so that above-mentioned explanation may show. It 
carries out and they are a form filter and each SCF. The frequency 
response characteristic improved from the device is brought forth. Each 
BAW It carries out and they are a form filter and each SCF. As opposed 
to a device needing use of a tuning element for bringing forth the 
frequency response improved a little In order that a device may enable 
it to bring forth the improved frequency response characteristic Since 
use of a tuning element is not needed in this BAWR-SCF circuit (it is 
(for example, like an inductor)), the BAWR-SCF device of this invention 
Each BAW incorporating a tuning element It carries out and they are a 
form filter and each SCI. Compared with a device, size can be made 
smaller, and it is not necessary to make it a complicated configuration. 
[0108] Each of the above-mentioned various examples can operate covering 
the frequency of the range of 5Ghz(es) from about 500 Mhz(es). As for a 
BAWR-SCF device, operating by the longitudinal mode is desirable. This 
is because easier manufacture of the piezo-electric layer of a device 
(it is perpendicular to an electrode) is enabled. However, it will be 
this BAWRSCF if layer (like [ as opposed to / For example, / an 



electrode layer / of parallel piezo-electric **** ]) size is 
appropriately chosen in other examples. A device can be operated by the 
transverse mode. 

[0109] Please also care about that it is not what meant that this 
invention was limited to a BAWR-SCF circuit with the above-mentioned 
topology, and that a BAWR-SCF device with other topology can be formed. 
For example, they are an additional BAW resonator and/or SCF by the 
applicable performance criteria. The BAWR-SCF circuit to include can 
also be prepared. However (as [ call / for example, / it / BAW resonator 
and SCF ]), the BAWR-SCF device with a small component part area should 
care about having the insertion loss of smaller level compared with a 
BAWR-SCF device with a bigger component part area, moreover, BAW 
indicated in the above-mentioned table A resonator and SCF the case 
where size is essentially typical — meaning — moreover, BAW A 
resonator and SCF **** — other suitable sizes which give a desired (for 
example, the bandwidth of a passband, center frequency, insertion-loss 
level, etc. are needed) frequency response characteristic can be 
prepared. 

[0110] Furthermore, it is BAW in the interior of a BAWR-SCF circuit. A 
resonator and SCF The approach of interconnecting can also be changed. 
For example, the alternative example of this invention is followed and 
it is BAW. It is BAW of the BAWR-SCF circuit 1 of drawing 33 so that the 
up electrode 26 of a resonator 2 may be connected with a ground 
connection point (Gl) and the lower electrode 24 may be connected at a 
node (I). A resonator 2 may be connected inside a circuit 1. Moreover, 
BAW The lower electrode 24 of a resonator 3 is connected at a node (I), 
and it is BAW. It is BAW of the BAWR-SCF circuit 1 so that the up 
electrode 26 of a resonator 3 may be connected to the electrode 25 of 
SCF4. A resonator 3 may be connected. Similarly, the electrode 24 of 
SCF4 may be connected at the node (01) of the BAWR-SCF circuit 1. 
However, in this example, it turns out that it is necessary to prepare 
much beer rather than preparing in the desirable example of the above- 
mentioned circuit 1. Please also care about that energy can be 
transmitted in any direction inside each device by by which of a device 
signal it is impressed about each of the above-mentioned device. Also 
about which case, a BAWR-SCF device functions similarly and shows the 
same performance characteristics. 

[0111] The mode of the further this invention is explained below. As 
mentioned above, they are a ceramic transmission-and-reception change 
machine and SAW. The transmission-and-reception change machine of a 
conventional type like the transmission-and-reception change machine 



containing a device has some faults. For example, it is so large that 
size is not desirable, and a common ceramic transmission-and-reception 
change machine is GSM. SAW which is used by the application device for 
transmission A device cannot function in a certain big RF power level. 
Taking into consideration the trouble relevant to the duplex filter by 
these advanced technology, an artificer is GSM. Size was smaller than 
the ceramic transmission-and-reception change machine containing what a 
transmitter uses of a conventional type, and the new duplex filter which 
can operate with high RF power level was developed. 
[0112] Duplex filter 51 constituted according to the desirable example 
of this invention (transmission-and-reception change machine) A 
schematic diagram is shown in drawing 45 . This transmission-and- 
reception change machine 51 has at least one antenna (ANT), the 1st 
"transmission" part ("TXl" and label), and the 2nd "reception" part 
("RX1" and label). This transmission-and-reception change machine 51 can 
also be used for a transceiver. A part for for example, while the 
transmission-and-reception change machine 51 has connected with the 
interior of a transceiver part I (TXl) The signal which the transmitter 
part (TX) of a filter transceiver outputs is filtered before being 
transmitted to the signal from a transceiver by the antenna (ANT). 
Moreover, the amount of [ of the transmission-and-reception change 
machine 51 ] (RX1) part II sends inside a transceiver the signal which 
filtered the signal which the antenna (ANT) received and was filtered to 
a part for the receiver section of a transceiver (RX). 
[0113] A part for part I of the transmission-and-reception change 
machine 51 (TXl) is the BAWR-SCF circuit 53 and BAW. The BAWR-SCF 
circuit 55 and a resonator (RS2) are included by the amount of [ of the 
transmission-and-reception change machine 51 ] (RX1) part II including a 
resonator (RSI). BAW of this invention According to a desirable example, 
the BAWR-SCF circuit 53 for part I (TXl) has a component part similar to 
the BAWR-SCF circuit 13 of drawing 41 , and is BAW. Resonators 2, 3, 14, 
and 15 and SCF4 are included. BAW of drawing 41 It is BAWRSCF about 
resonators 2 and 3 and SCF4. With the approach same with connecting 
inside a circuit 13, it is BAW for part I (TXl) of the transmission-and- 
reception change machine 51. It is desirable to connect resonators 2 and 
3 and SCF4 to the interior of this device. Moreover, BAW The up 
electrode 26 of a resonator 14 connects with the up electrode 25 of SCF4, 
and it is BAW. It is BAW for part I (TXl) so that the lower electrode 24 
of a resonator 14 may connect with a node (12). It is desirable to 
connect a resonator 14 to the interior for part I (TXl). It is BAW so 
that the up electrode 26 may connect with a ground connection point (G3) 



and the lower electrode 24 may connect with a node (12). It is desirable 
to connect a resonator 15 in the interior for part I (TX1). BAW A 
resonator (RSI) is connected between the nodes (Al* ) and nodes (12) 
which were connected with the antenna (ANT). BAW It connects with a node 
(12) and the lower electrode 24 of a resonator (RSI) is BAW. The up 
electrode 26 of a resonator (RSI) is connected with a node (AD. Beer 
VI and V2 is contained in a part for part I of the transmission-and- 
reception change machine 51 (TXl) by this arrangement. 
[0114] As mentioned above, a part for part II of the transmission-and- 
reception change machine 51 (RX1) is the BAWR-SCF circuit 55 and BAW. A 
resonator (RS2) is included. At the desirable example of this invention, 
it is BAW. It connects with a node (AD and the up electrode 26 of a 
resonator (RS2) is BAW. The lower electrode 24 of a resonator (RS2) is 
connected with a node (13). The BAWR-SCF circuit 55 contains the 
component part which was similar with the BAWR-SCF circuit 13 of drawing 
41 . However, it sets to a part for part II of the transmission-and- 
reception change machine 51 (RX1), and is BAW. Connecting with a node 
(G4) is desirable, and the up electrode 26 of a resonator 2 is BAW. As 
for the lower electrode 24 of a resonator 2, connecting with a node (13) 
is desirable. Moreover, BAW Connecting with a node (13) is desirable, 
and the lower electrode 24 of a resonator 3 is BAW. As for the up 
electrode 26 of a resonator 3, it is desirable to connect with the up 
electrode 25 of SCF4. Bipolar electrode 26' of SCF4 It connects with a 
ground connection point (G5). BAW It is BAW so that the lower electrode 
24 of a resonator 14 may connect with the lower electrode 24 of SCF4. It 
is BAW for part II (RX1) so that the up electrode 26 of a resonator 14 
may connect with a node (14). It is desirable to connect a resonator 14 
inside this device. It is BAW so that the up electrode 26 of a resonator 
15 may connect with a node (14) and the lower electrode 24 may connect 
with a node (G6). It is desirable to connect a resonator 15 to the 
interior for part II (RXl) of the transmission-and-reception change 
machine 51. Beer V3 and V4 is contained in a part for part II of the 
transmission-and-reception change machine 51 (RXl) by this arrangement. 
[0115] Please also care about that the BAWR-SCF circuits 53 and 55 of 
each part for the 1st and part II (TXl) and (RXl) of the transmission- 
and-reception change machine 51 can have topology with what [ another ] 
is shown in drawing 45 . for example, each part for the 1st and part II 
(TXl) — and (RXl) the BAWR-SCF circuits 53 and 55 — block 156 of 
drawing 51 and drawing 53 164 It can also have what is shown, 
respectively, and similar topology. The topology in this case is a small 
number of BAW more. Except for using the resonator, it turns out that it 



is the same as each part (TXl) of drawing 45 , and the topology of (RX1). 
Input section 152 Output section 154 To drawing 51 , it is the input 
section 160 again. Output section 162 It is shown in drawing 53 . 
Moreover, it can have the topology which was similar to the device shown 
in a part for the 1st and part II (RX1) (TXl), and each above-mentioned 
drawing 36 and above-mentioned drawing 43 of the transmission-and- 
reception change machine 51 with the performance criteria which can 
apply the transmission-and-reception change machine 51, or other 
suitable topology may be used. 

[0116] The transmission-and-reception change machine 51 is constituted 
so that the amount of (TXl) part I may bring forth the passband (for 
example, transmitting band) covering a different selection frequency 
from the selection passband (for example, receiving band) frequency for 
part II (RX1) according to this invention, that is, the parallel 
resonance which the amount of (TXl) part I can give a notch on the 
selection frequency f2 above the passband for part I (TXl) is brought 
forth -- as — the serial for part I (TXl) — BAW It is desirable to 
align a resonator. Moreover, it is the juxtaposition BAW for part I 
(TXl) so that the series resonance which the amount of (TXl) part I can 
give a notch on the selection frequency fl down the passband for part I 
(TXl) may be brought forth. It is desirable to align a resonator, the 
parallel resonance which the amount of (RX1) part II can give a notch 
above the passband for part II (RX1) is brought forth on the selection 
frequency f4 — as — the serial for part II (RX1) of the transmission- 
and-reception change machine 51 — BAW It is desirable to align a 
resonator. Moreover, it is the juxtaposition BAW for part II (RX1) so 
that the series resonance which the amount of (RX1) part II can give a 
notch on the selection frequency f3 down the passband for part II (RX1) 
may be brought forth. It is desirable to align a resonator, moreover, it 
is each part (RX1) of the transmission-and-reception change machine 51, 
and the center frequency of a request of (TXl), or series resonance and 
parallel resonance are brought forth in the neighborhood of it, 
respectively — as — the part (RX1) of the transmission-and-reception 
change machine 51, the serial of (TXl), and juxtaposition BAW It is 
desirable to constitute a resonator. Moreover, they are these parts 
(RX1) of the transmission-and-reception change machine 51, and SCF of 
(TXl) so that series resonance may be brought forth with the center 
frequency of these parts (RX1) of this transmission-and-reception change 
machine, and each request of (TXl). Constituting is desirable. 
[0117] It is desirable to keep and arrange sufficient spacing which left 
the passband of each part for the 1st and part II (TXl) and (RXl) of the 



transmission-and-reception change machine 51 to each other on frequency 
spectrum so that high-level selectivity could be prepared to each part 
(RX1) of the transmission-and-reception change machine 51 and (TX1). 
[0118] Drawing 48 is the typical case (namely, GSM in the example of 
application) where the transmission-and-reception change machine 51 is 
designed in order to use it by the GSM transceiver. A transmitting band 
illustrates the frequency response for a part for part I of the 
transmission-and-reception change machine 51 about crossing a receiving 
band with a frequency of 935MHz - 960MHz in between ideally (TX1), and 
part' II (RX1) over a 890MHz - 915MHz frequency ideally, this example of 
application — each part (TX1) of the transmission-and-reception change 
machine 51 — and (RX1) BAW A resonator and SCF It is assumed that the 
layer and layer size which are shown in the following Table 6 and Table 
7, respectively are included. Moreover, BAW of each part (TX1) and (RX1) 
A resonator and SCF It is assumed that "bridging" structure is included 
(that is, a device contains a membrane layer). And it is assumed that an 
antenna port has 50-ohm resistance. 
[0119] 
[Table 3] 



[0120] 
[Table 4] 
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[0121] The frequency response (transmitting band) for part I (TXl) is 
"57" to drawing 48 . The label is attached. Moreover, the frequency 
response (receiving band) for part II (RXl) is "59" to drawing 48 . The 
label is attached. High-level selectivity is given with the 



transmission-and-reception change vessel 51 so that drawing 48 may be 
seen and understood. Moreover, distance of 45dB or more is among the 
responses 57 and 59 for a part for each part I of the transraission-and- 
reception change machine 51 (TX1), and part II (RX1). 
[0122] The transmitting band and the receiving band are arranged 
together at spacing which approached on frequency spectrum so that the 
typical frequency response of drawing 48 may be seen and may be known. 
The notch located between the lower edge of response 59 and the up edge 
of response 57 is the shunt BAW for part II (RX1) of the transmission- 
and-reception change machine 51. It is generated by the series resonance 
of resonators 24 and 26. BAW In the series resonating frequency of 
resonators 24 and 26, devices 24 and 26 have a low impedance (that is, 
the short circuit is resembled). 

[0123] It is BAW to the transmission-and-reception change machine 51. By 
including a resonator (RSI) and (RS2), it becomes possible to become 
possible to prepare high-level frequency-selective degree to the 1st, 
and each part for part II (TX1) and (RX1) of the transmission-and- 
reception change machine 51, and to prepare a high-level refusal out of 
band to these parts (TX1) and (RX1) of the transmission-and-reception 
change machine 51. BAW It enables a resonator (RSI) and (RS2) to prepare 
advanced component part matching to a part for part II (RX1), and an 
antenna (ANT) (for example, 50 ohm antennas) as opposed to a part for 
part I (TX1), and an antenna (ANT). For example, it is BAW as mentioned 
above. A resonator (RS2) is BAW so that series resonance may be brought 
forth with the center frequency of this part (RX1) of the transmission- 
and-reception change machine 51, since series connection is carried out 
inside the 2nd "reception" part (RX1) of the transmission-and-reception 
change machine 51. It is desirable to align a resonator (RS2). BAW It is 
BAW at the frequency which is lower than the series resonating frequency 
of a resonator (RS2), and is within the limits of a transmitting band. A 
resonator (RS2) works like a capacitor and makes the input impedance of 
the part (RX1) of the transmission-and-reception change machine 51 
increase. For example, BAW When the resonator (RS2) is not contained in 
the transmission-and-reception change machine 51, the input impedance of 
this part in this case (RXl) BAW Are smaller than the impedance which 
the part (RXl) containing a resonator (RS2) gives, a transmission-and- 
reception change machine part (RXl) — and (TX1) the level of component 
part matching given to an antenna (ANT) falls a little in a high order 
transit band frequency (upper transit band frequency). 
[0124] GSM Please also care about that the transmission-and-reception 
change machine 51 of this invention can be used for various transceiver 



systems of other classes other than a transceiver. Moreover, it sets to 
the system designed so that it might have big frequency separation by 
between a transmitting band and receiving bands, and is BAW. It is not 
necessary to use a resonator (RSI) and (RS2). Furthermore, when it is 
assumed that thickness similar as a piezo-electric layer is used in both 
cases, it is BAW of the transmission-and-reception change machine 51. A 
resonator and SCF About the case where a zinc oxide is used to a piezo- 
electric layer Each part (RX1) of the transmission-and-reception change 
machine 51 and (TXl) are BAW. A resonator and SCF When using an aluminum 
nitride as a piezo-electric layer, the bandwidth of a passband a little 
larger than such parts (RX1) and bandwidth which (TXl) brings forth is 
brought forth. Therefore, a part for the 1st and part II (TXl) and (RXl) 
(for example, when the bandwidth of a 35MHz passband is needed) of the 
transmission-and-reception change machine 51 are 25MHz. When it desires 
to offer the passband of big bandwidth, it is BAW of the transmission- 
and-reception change machine 51. A resonator and SCF It is desirable to 
use a zinc oxide for a piezo-electric layer, a part for the 1st and part 
II (TXl) and (RXl) of the transmission-and-reception change machine 51 - 

- about 25MHz or — the case where to offer passband bandwidth smaller 
than it is desired — an aluminum nitride — BAW of the transmission- 
and-reception change machine 51 A resonator and SCF Using as a piezo- 
electric layer is desirable. Generally processing is easier than a zinc 
oxide, and the advantage using an aluminum nitride is easy to 
manufacture. 

[0125] A part for a part for part II (RXl) and part I (TXl) can be 
manufactured to each filter chip (C2) and a top (CI), respectively, 
referring to drawing 46 and drawing 47 . and a tip (C2) is placed on the 
interconnect (CI) substrate 50, and it is **** about the duplex filter 
51 — you may carry out. Substrate wiring 53a for connecting the 
transmission-and-reception change machine 51 to a ground, a transmitter, 
a receiver, and an antenna, respectively, and 54, 56 and 57 are bonding 
wire 55a. It minds and connects with a part for a part for part II of 
the transmission-and-reception change machine 51 (RXl), and part I (TXl). 
Following the desirable example of this invention, for the die length 
(L) of about 4mm and a substrate 50, about 7mm and the height (H) of a 
substrate 50 are [ the width of face (W) of a substrate 50 ] the lid 
covering 110. It includes and is about 2mm. this lid covering 110 **** - 

- in order [ for example, ] to seal and attach in the interconnect 
substrate 50 — lid covering 110 A suitable metal or a ceramic 
ingredient with the pewter "the ring" or glass paste (not shown) located 
around lower surface is contained. About the case where it is required 



that the transmission-and-reception change machine 51 should have 
smaller size, both a part for the 2nd and part I (RX1) and (TX1) can be 
manufactured on the same substrate 50, and it can be made a package 
after that. Moreover, in another example of this invention, (TXl) may be 
connected with a part for the 1st of the transmission-and-reception 
change machine 51, and part II (RX1) substrate wiring 53a, and 54, 56 
and 57 using flip chip technology. In this case, a parasitism inductance 
decreases to the inductance seen in the example using a bonding wire. 
[0126] The transmission-and-reception change machine of this invention 
receives the transmission-and-reception change machine containing a 
surface acoustic wave device of the type of a conventional type like a 
ceramic transmission-and-reception change machine or a transmission-and- 
reception change machine, and offers the advantage of shoes. For example, 
the transmission-and-reception change machine of this invention can be 
manufactured in size smaller than a ceramic transmission-and-reception 
change machine, and it is SAW at least. It can manufacture in the same 
size as a transmission-and-reception change machine. Moreover, the 
transmission-and-reception change machine of this invention can operate 
with bigger RF power level than the transmission-and-reception change 
machine containing a surface acoustic wave device, and can give high- 
level selectivity to (RXl) of a transmission-and-reception change 
machine, and the both sides of a part (TXl). 

[0127] The example of the further this invention is explained below, 
referring to drawing 49 . Drawing 49 shows the dual (namely, duplex) 
transmission-and-reception change machine device 71 constituted 
according to this invention. In order to filter by the dual-mode 
transceiver, this dual transmission-and-reception change machine device 
71 can be used like a mobile station (not shown) which is described 
further below. As for the dual transmission-and-reception change machine 
device 71, it is desirable to have the 1st and 2nd transmission-and- 
reception change machine parts 81 and 82, respectively in at least one 
antenna (ANT), an amplifier (AMP1), (AMP2), (AMP3), (AMP4), and a list. 
The 1st transmission-and-reception change machine part 81 includes a 
filter block (TXl') and a filter block (TX2* ) . Moreover, the 2nd 
transmission-and-reception change machine part 82 includes a filter 
block (RXl') and a filter block (RX2' ) . As for each of a filter block 
(TXD and (TX2* ) , in the desirable example of this invention, it is 
desirable to include the 1st transmitting part (TXl) of the above- 
mentioned transmission-and-reception change machine 51 and a similar 
component part. For example, drawing 50 is the filter block 150 
including a BAWR-SCF circuit similar to the transmitting part (TXl) of 



the transmission-and-reception change machine 51. It is shown. At the 
desirable example of this invention, it is the filter block 150. A 
filter block (TXD and (TX2* ) of drawing 49 are formed, and it is the 
input section 152 of drawing 50 . Each input section 72' of drawing 49 
73 is formed and it is the output section 154 of drawing 50 . Each 
output section 74 and 75 of drawing 49 is formed. 

[0128] Moreover, in the desirable example of this invention, the filter 
block (RXD of the dual transmission-and-reception change machine 71 
and each of (RX2' ) contain the 2nd receiving part (RX1) of the above- 
mentioned transmission-and-reception change machine 51, and a similar 
component part. For example, drawing 52 is the filter block 158 
including a BAWR-SCF circuit similar to the receiving part (RX1) of the 
transmission-and-reception change machine 51. It is shown. At the 
desirable example of this invention, it is the filter block 158. A 
filter block (RXl' ) and (RX2' ) of drawing 49 are formed, and it is the 
input section 160. Each input section 77 and 78 of drawing 49 is formed, 
and it is the output section 162. Each output section 79 and 79' of 
drawing 49 It forms. 

[0129] Input section 72of each filter block (TXD and (TX2T 73 is 
connected with each amplifier (AMP1) and output section of (AMP2). dual 
— transmission and reception — a change — a vessel — 71 — each — a 
filter — a block (TXD — (— TX — two — 9 —) — an output — the 
section — 74 — 75 — being common — a node — 76 — ' — minding — 
an antenna port (AD — connecting . the node 76 when the input 
sections 77 and 78 of each filter block (RXD and (RX2* ) are common — 
" It minds and connects with an antenna port (AD. each filter block 
(RXD — (— RX2 — the 'each output section 79 and 79 of)' It connects 
with an amplifier (AMP3) and (AMP4), respectively. As for an amplifier 
(AMP1) and (AMP2), it is desirable to connect with further circuit like 
the transmitter circuit (TX) of for example, a dual-mode transceiver 
device in the input section. Moreover, as for an amplifier (AMP3) and 
(AMP4), it is desirable to connect with further circuit like the 
receiver circuit (RX) of for example, dual-mode transceiver equipment in 
the output section. 

[0130] As mentioned above, in order to filter, the dual transmission- 
and-reception change machine 71 can be used with dual-mode transceiver 
equipment. Therefore, according to the current desirable example of this 
invention, a filter block (TXD brings forth a passband (for example, 
transmitting band) on the 1st selection band of a frequency. A filter 
block (TX2' ) brings forth a passband (for example, transmitting band) on 
the 2nd selection band of a frequency, and a filter block (RXl') brings 



forth a passband (for example, receiving band) on the 3rd selection band 
of a frequency, a filter block (RX2' ) brings forth a passband (for 
example, receiving band) on the 4th selection band of a frequency — as 

— each part (TX1* ) of the dual transmission-and-reception change 
machine 71, and (TX2' ) — and (RXD (RX2' ) BAW A resonator and SCF It 
constitutes. Thus, while the dual transmission-and-reception change 
machine 71 has connected with the interior of dual-mode transceiver 
equipment, the signal which the transmitter (TX) of transceiver 
equipment outputs and has a frequency within the limits of the passband 
of a filter block (TXD is filtered by filter block (TX1' ) before a 
signal is transmitted through an antenna (ANT) from transceiver 
equipment. The transmitter (TX) of transceiver equipment outputs, and 
the signal which has a frequency within the limits of the passband of a 
filter block (TX2' ) is filtered by filter block (TX2' ) before a signal 
is transmitted through an antenna (ANT) from transceiver equipment. 
Moreover, the signal which the antenna (ANT) received, and the filter 
block (RXr ) of the dual transmission-and-reception change machine 71 
filtered the signal which has a frequency within the limits of the 
passband of a block (RXl'), and was filtered inside transceiver 
equipment is sent to the receiving circuit (RX) of transceiver equipment. 
Similarly, the filter block (RX2' ) of the dual transmission-and- 
reception change machine 71 sends the signal which the antenna (ANT) 
received, and filtered the signal which has a frequency within the 
limits of the passband of a block (RX2' ), and was filtered to the 
receiver circuit (RX) of transceiver equipment. 

[0131] dual — transmission and reception — a change — a vessel — 71 

— a block (RXl') — (— RX ~ two — ' — ) — (— TX — one — ' — ) — 
( — TX — two — ' — ) — receiving — high-level selectivity — it can 
give — as — each filter block (TX1' ) of the dual transmission-and- 
reception change machine 71, and (TX2' ) — ( — RX1 — ' — ) — as for 
and (RX2' ), it is desirable to keep and arrange sufficient spacing which 
left the passband to each other on frequency spectrum, moreover — the 
above — transmission and reception — a change — a vessel — 51 — 
being related — as long as — each — a block (TXT ) — ( — TX — two - 

- ' — ) — (— RX — one — ' — ) — (~ RX — two — ' ' ~) — a 
passband — frequency spectrum — a top — each other — having 
separated — being enough — spacing — placing — arranging — a case - 

- resonators RSI and RS2 — it is not necessary to use . Furthermore, if 
it is a request, it is suitable FET for the interior of the dual 
transmission-and-reception change machine 71. A switch may be used. 
[0132] application — being possible — a performance criteria — a 



filter — a block (TX1' ) — (— TX ~ two — ' — ) — (— RX — one — 9 
— ) — ( — RX — two — ' — ) — drawing 50 — drawing 52 — being shown 

— topology — except — others — topology — having — BAWR-SCF — a 
circuit — containing — a thing — you may be — ** — saying — things 

— minding — **** . For example, a filter block (TX1' ) and (TX2' ) are 
the block 156 of drawing 51 . You may have topology similar to the shown 
topology. Moreover, a filter block (RX1* ) and (RX2' ) are the block 164 
of drawing 53 . You may have topology similar to the shown topology. The 
topology in this case is a smaller number of BAW(s). Except for using a 
resonator, it turns out that it may be the same as drawing 50 and each 
topology of the BAWR-SCF circuit of drawing 52 . At this example, it is 
the input section 152 of drawing 51 . Output section 154 Input section 
72of filter block (TX1' ) and (TX2T 73 and the output sections 74 and 
75 are formed, respectively, moreover, the input section 160 of drawing 
53 The output section 162 a filter block (RXD — (— RX2 — 'the input 
sections 77 and 78 and the output sections 79 and 79* of) It forms, 
respectively, dual — transmission and reception — a change — a vessel 

— 71 — each — a filter ~ a block (TXl' ) — (~ TX — two — ' — ) — 
(~ RX — one — ' — ) — (~ RX ~ two — ' — ) — BAWR-SCF — a 
circuit — the above — drawing 36 — drawing 43 — being shown — any - 

— a device — having been similar — topology — having — a thing — 
you may be — or — transmission and reception — a change — a vessel - 

— 51 — application — being possible — a performance criteria — 
following — others — what kind of — being suitable — topology — you 
may use — ** — saying — things — minding — **** . 

[0133] Although this invention was specified and has been shown and 
explained about the desirable example, if it is this contractor, he will 
understand that a change of a configuration and details may be made to 
this, without separating from the range and pneuma of this invention. 
For example, as mentioned above, when the bandwidth of a passband 
narrower than the case where it prepares that the BAWR-SCF circuits 1 
and 13 of drawing 41 should resemble drawing 33 , respectively needs to 
be prepared, they are the BAWR-SCF device 16 and 13' . A circuit with 
arrangement may be used. However, this invention does not necessarily 
have the intention of limiting such, and is one or more BAW(s) of these 
devices. The thickness of a resonator laminating band can be optimized 
and the bandwidth of a comparatively narrow passband can also be 
prepared by using arrangement of each BAWR-SCF devices 1 and 13 which 
can prepare the bandwidth of a desired narrow passband. For example, one 
or more BAW(s) of each BAWR-SCF device 1 and 13 In the interior of a 
resonator, they are other BAW(s) of each device. A membrane layer only 



with a suitable amount thicker than the membrane layer of a resonator 
may be used (to juxtaposition BAW resonator). Moreover, they are other 
BAW(s) of a BAWR-SCF device so that the bandwidth of desired ********** 
can be given. Only an amount more suitable than the piezo-electric layer 
of a resonator may use few piezo-electric layers of thickness (in series 
resonance machine). 



[Translation done. ] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The cross section of a typical bulk elastic wave (BAW) 

resonator including the film and an air gap. 

[Drawing 2] BAW of drawing 1 Some plans of a resonator. 

[Drawing 3] Typical BAW containing a sacrifice layer The cross section 

of a resonator. 

[Drawing 4] It is really [ typical ] containing a sound mirror a cover 
half BAW. The cross section of a resonator. 

[Drawing 5] BAW of drawing 4 Some top faces of a resonator are shown and 
it is protective layer 38a. And electrodes 24 and 26 are included. 
[Drawing 6] Typical BAW containing a substrate with beer The cross 
section of a resonator. 

[Drawing 7] BAW Lumped element equal circuit of a resonator. 
[Drawing 8] The cross section of a typical laminating mold crystal 
filter (SCF) including the film and an air gap. 
[Drawing 9] SCF of drawing 8 Some plans. 

[Drawing 10] Typical SCF containing a sacrifice layer Cross section. 
[Drawing 11] It is really [ typical ] containing a sound mirror a cover 
half SCF. Cross section. 
[Drawing 12] SCF of drawing 11 Some plans. 



[Drawing 13] Typical SCF containing a substrate with beer Cross section. 

[Drawing 14] SCF Lumped element equal circuit. 

[Drawing 15] SCF Typical frequency-response Fig. 

[Drawing 16] Two BAW(s) Typical BAW constituted by the advanced 

technology including a resonator It carries out and is the circuit 

diagram of a form filter. 

[Drawing 17] BAW of drawing 16 It carries out and is the typical 
frequency-response Fig. of a form filter. 

[Drawing 18] Four BAW(s) Typical BAW constituted by the advanced 
technology including a resonator It carries out and is a form filter 
circuit Fig. 

[Drawing 19] BAW of drawing 18 It carries out and is the typical 
frequency-response Fig. of a form filter. 

[Drawing 20] BAW of drawing 18 It carries out and is the lumped element 
equal circuit of a form filter. 

[Drawing 21] Typical "balance was maintained" carries out, and it is the 
schematic diagram of a form filter. [ which is constituted by the 
advanced technology ] 

[Drawing 22] The lumped element equal circuit of the ladder-type filter 
which was able to balance drawing 21 . 

[Drawing 23] Four BAW(s) Typical frequency-response Fig. of the ladder- 
type filter by the advanced technology which does not contain a tuning 
element including a resonator. 

[Drawing 24] BAW The piezo-electric layer 22 of a resonator (A) and one 
pair of piezo-electric layers 22 and 23 of SCF (B) are shown. BAW The 
piezo-electric layer 22 of a resonator (A) has the thickness of T, and 
is BAW. Each piezo-electric layers 22 and 23 of a resonator (B) have T/2 
of thickness. 

[Drawing 25] BAW linked to ladder form arrangement The typical frequency 
response (A') of the filter containing a resonator is shown. BAW of this 
filter A resonator contains the piezo-electric layer 22 of drawing 24 . 
Moreover, SCF containing the piezo-electric layers 22 and 23 of drawing 
24 A typical frequency response (B' ) is shown. 
[Drawing 26] BAW of drawing 24 The piezo-electric layer 22 of a 
resonator (A) is shown, and one pair of piezo-electric layers 22 and 23 
of SCF (Bl) are also shown. BAW The piezo-electric layer 22 of a 
resonator (A) and the piezo-electric layers 22 and 23 of SCF (Bl) have 
the thickness of T, respectively. 

[Drawing 27] A part of typical frequency response (A* ) of drawing 25 is 
shown, and the typical frequency response (C ) of SCF containing the 
piezo-electric layers 22 and 23 of drawing 26 is also shown. 



[Drawing 28] BAW of drawing 18 with the topology which needs the beer 
(V) which should be arranged in a filter carries out, and shows a form 
filter. 

[Drawing 29] BAW of drawing 18 with the beer (VI) which should be 
arranged in a filter, and (V2) (V3) the topology to need It carries out 
and a form filter is shown. 

[Drawing 30] The beer (VI) which should be arranged in a filter, and the 
filter which was able to balance drawing 21 with the topology which 
needs (V2) are shown. 

[Drawing 31] Typical BAW The cross section of resonator structure. 
[Drawing 32] BAW of drawing 31 in alignment with line 9j-9j of drawing 
31 The cross section of resonator structure. In this drawing, beer (V) 
is BAW. It is contained in resonator structure. 

[Drawing 33] The circuit diagram of the bulk elastic wave resonator- 
laminating mold crystal-filter (BAWRSCF) device which is constituted by 
the example of this invention and has basic topology. 
[Drawing 34] The frequency-response Fig. of the BAWR-SCF device of 
drawing 33 . 

[Drawing 35] The frequency-response Fig. of drawing 34 piled up on the 
frequency-response Fig. of drawing 17 and drawing 15 . 
[Drawing 36] The circuit diagram of the BAWR-SCF device constituted 
according to another example of this invention. 

[Drawing 37] The lumped element equal circuit of the device of drawing 
36 . 

[Drawing 38] SCF of the BAWR-SCF device of drawing 33 Frequency-response 
(FR) Fig. 

[Drawing 39] BAW of the BAWR-SCF device of drawing 33 piled up on the 
frequency-response (FR) Fig. of drawing 38 It carries out and is the 
frequency-response (FRl) Fig. of a form filter part. 

[Drawing 40] as typical as the frequency-response Fig. of drawing 34 — 
"reverse" BAW carrying out — frequency response 108 of a form filter 
Frequency response 106 of the BAWR-SCF device of drawing 36 piled up on 
the Fig. Fig. 

[Drawing 41] The circuit diagram of the BAWR-SCF device constituted 
according to another example of this invention. 

[Drawing 42] The frequency-response Fig. of the device of drawing 41 . 
[Drawing 43] The circuit diagram of the BAWR-SCF device constituted 
according to the example of the further this invention. 
[Drawing 44] The circuit diagram of the BAWR-SCF device which maintained 
the balance constituted according to the example of this invention. 
[Drawing 45] The schematic diagram of the duplex filter (transmission- 



and-reception change machine) constituted according to the example of 
this invention. 

[Drawing 46] The plan of the duplex filter constituted according to the 
example of this invention. 

[Drawing 47] The side elevation of the duplex filter of drawing 46 . 
[Drawing 48] The frequency responses 57 and 59 of a part for the 1st and 
part II (TX1) and (RX1) of the duplex filter of drawing 45 are shown, 
respectively. 

[Drawing 49] Drawing showing the dual transmission-and-reception change 

machine device constituted according to this invention. 

[Drawing 50] The alternative example of the BAWR-SCF circuit which can 

be used for the duplex filter of drawing 45 and the transmitter part of 

the dual transmission-and-reception change machine of drawing 49 is 

shown. 

[Drawing 51] The alternative example of the BAWR-SCF circuit which can 
be used for the duplex filter of drawing 45 and the transmitter part of 
the dual transmission-and-reception change machine of drawing 49 is 
shown. 

[Drawing 52] The alternative example of the BAWR-SCF circuit which can 
be used for a part for the receiver section of the duplex filter of 
drawing 45 and the dual transmission-and-reception change machine of 
drawing 49 is shown. 

[Drawing 53] The alternative example of the BAWR-SCF circuit which can 

be used for a part for the receiver section of the duplex filter of 

drawing 45 and the dual transmission-and-reception change machine of 

drawing 49 is shown. In addition, the component which attached the same 

label which appears all over different drawing may not be truly referred 

to by no descriptions of drawing in the same component. 

[Description of Notations] 

2: Shunt BAW Resonator 

3: Serial BAW Resonator 

4: Laminating mold crystal filter 

22: A piezo-electric layer 

24^ Lower electrode 

25: Up electrode 

26: Up electrode 

26' : Bipolar electrode 

PI, P2: Port 

01 02: Port 



[Translation done. ] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 
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